SEQUENCE LISTING 



<110> Malik, Fady 
Beraud, Christophe 
Freedman, Richard 
Craven, Andrew 
Sakowicz, Roman 
Hartman, James 

<120> Human smooth muscle myosin heavy chain 



<130> CYTOP018 
<160> 17 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 5835 
<212> DNA 
<213> Human 

a^gcgcaga agggccaact cagtgacgat gagaagttcc tctttgtgga caaaaacttc 60 



^]|aacagcc cagtggccca ggctgactgg gccgccaaga gactcgtctg ggtcccctcg 120 
^aagcagg gcttcgaggc agccagcatt aaggaggaga agggggatga ggtggttgtg 180 
a^ctggtgg agaatggcaa gaaggtcacg gttgggaaag atgacatcca gaagatgaac 240 
cct|cccaagt tctccaaggt ggaggacatg gcggagctga cgtgcctcaa cgaagcctcc 300 
Ji|ctacaca acctgaggga gcggtacttc tcagggctaa tatatacgta ctctggcctc 360 
tikgcgtgg tggtcaaccc ctataaacac ctgcccatct actcggagaa gatcgtcgac 420 
dt|tacaagg gcaagaagag gcacgagatg ccgcctcaca tctacgccat cgcagacacg 480 
gcctaccgga gcatgcttca agatcgggag gaccagtcca ttctatgcac aggcgagtct 540 
gpagccggga aaaccgaaaa caccaagaag gtcattcagt acctggccgt ggtggcctcc 600 
to^cacaagg gcaagaaaga cacaagtatc acgcaaggcc catcttttgc ctacggagag 660 
c^ggaaaagc agcttctaca agcaaacccg attctggagg ctttcggcaa cgccaaaaca 720 

aagaacg acaactcctc acgattcggc aaattcatcc gcatcaactt cgacgtcacg 780 
^ttacatcg tgggagccaa cattgagacc tatctgctag aaaaatcacg ggcaattcgc 840 
cl^gccagag acgagaggac attccacatc ttttactaca tgattgctgg agccaaggag 900 
dfgatgagaa gtgacttgct tttggagggc ttcaacaact acaccttcct ctccaatggc 960 
tttgtgccca tcccagcagc ccaggatgat gagatgttcc aggaaaccgt ggaggccatg 1020 
gcaatcatgg gtttcagcga ggaggagcag ctatccatat tgaaggtggt atcatcggtc 1080 
ctgcagcttg gaaatatcgt cttcaagaag gaaagaaaca cagaccaggc gtccatgcca 1 140 
gataacacag ctgctcagaa agtttgccac ctcatgggaa ttaatgtgac agatttcacc 1200 
agatccatcc tcactcctcg tatcaaggtt gggcgagatg tggtacagaa agctcagaca 1260 
aaagaacagg ctgactttgc tgtagaggct ttggccaagg caacatatga gcgccttttc 1320 
cgctggatac tcacccgcgt gaacaaagcc ctggacaaga cccatcggca aggggcttcc 1380 
ttcctgggga tcctggatat agctggattt gagatctttg aggtgaactc cttcgagcag 1440 
ctgtgcatca actacaccaa cgagaagctg cagcagctct tcaaccacac catgttcatc 1500 
ctggagcagg aggagtacca gcgcgagggc atcgagtgga acttcatcga ctttgggctg 1560 
gacctacagc cctgcatcga gctcatcgag cgaccgaaca accctccagg tgtgctggcc 1620 
ctgctggacg aggaatgctg gttccccaaa gccacggaca agtctttcgt ggagaagctg 1680 
tgcacggagc agggcagcca ccccaagttc cagaagccca agcagctcaa ggacaagact 1740 
gagttctcca tcatccatta tgctgggaag gtggactata atgcgagtgc ctggctgacc 1800 
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aagaatatgg acccgctgaa tgacaacgtg acttccctgc tcaatgcctc ctccgacaag 1860 
tttgtggccg acctgtggaa ggacgtggac cgcatcgtgg gcctggacca gatggccaag 1920 
atgacggaga gctcgctgcc cagcgcctcc aagaccaaga agggcatgtt ccgcacagtg 1980 
gggcagctgt acaaggagca gctgggcaag ctgatgacca cgctacgcaa caccacgccc 2040 
aacttcgtgc gctgcatcat ccccaaccac gagaagaggt ccggcaagct ggatgcgttc 2100 
ctggtgctgg agcagctgcg gtgcaatggg gtgctggaag gcattcgcat ctgccggcag 2160 
ggcttcccca accggatcgt cttccaggag ttccgccaac gctacgagat cctggcggcg 2220 
aatgccatcc ccaaaggctt catggacggg aagcaggcct gcattctcat gatcaaagcc 2280 
ctggaacttg accccaactt atacaggata gggcagagca aaatcttctt ccgaactggc 2340 
gtcctggccc acctagagga ggagcgagat ttgaagatca ccgatgtcat catggccttc 2400 
caggcgatgt gtcgtggcta cttggccaga aaggcttttg ccaagaggca gcagcagctg 2460 
accgccatga aggtgattca gaggaactgc gccgcctacc tcaagctgcg gaactggcag 2520 
tggtggaggc ttttcaccaa agtgaagcca ctgctgcagg tgacacggca ggaggaggag 2580 
atgcaggcca aggaggatga actgcagaag accaaggagc ggcagcagaa ggcagagaat 2640 
gagcttaagg agctggaaca gaagcactcg cagctgaccg aggagaagaa cctgctacag 2700 
gaacagctgc aggcagagac agagctgtat gcagaggctg aggagatgcg ggtgcggctg 2760 
gcggccaaga agcaggagct ggaggagata ctgcatgaga tggaggcccg cctggaggag 2820 
gaggaagaca ggggccagca gctacaggct gaaaggaaga agatggccca gcagatgctg 2880 
gaccttgaag aacagctgga ggaggaggaa gctgccaggc agaagctgca acttgagaag 2940 
gtcacggctg aggccaagat caagaaactg gaggatgaga tcctggtcat ggatgatcag 3000 
aacaataaac tatcaaaaga acgaaaactc cttgaggaga ggattagtga cttaacgaca 3060 
aatcttgcag aagaggaaga aaaggccaag aatcttacca agctgaaaaa caagcatgaa 3120 
tctatgattt cagaactgga agtgcggcta aagaaggaag agaagagccg acaggagctg 3180 
gagaagctga aacggaagct ggagggtgat gccagcgact tccacgagca gatcgctgac 3240 
H^caggcgc agatcgcaga gctcaagatg cagctggcca agaaggagga ggagctgcag 3300 
giggccctgg ccaggcttga cgatgaaatc gctcagaaga acaatgccct gaagaagatc 3360 
c^ggagctgg agggccacat ctcagacctc caggaggacc tggactcaga gcgggccgcc 3420 
llgaacaagg ctgaaaagca gaagcgagac ctcggcgagg agctggaggc cctaaagaca 3480 
gigctggaag acacactgga cagcacagcc actcagcagg agctcagggc caagagggag 3540 
5^|ggaggtga cggtgctgaa gaaggccctg gatgaagaga cgcggtccca tgaggctcag 3600 
Iffccaggaga tgaggcagaa acacgcacag gcggtggagg agctcacaga gcagcttgag 3660 
iigttcaaga gggccaaggc gaacctagac aagaataagc agacgctgga gaaagagaac 3720 
^agacctgg ccggggagct gcgggtcctg ggccaggcca agcaggaggt ggaacataag 3780 
aagaagaagc tggaggcgca ggtgcaggag ctgcagtcca agtgcagcga tggggagcgg 3840 
Slccgggcgg agctcaatga caaagtccac aagctgcaga atgaagttga gagcgtcaca 3900 
gggatgctta acgaggccga ggggaaggcc attaagctgg ccaaggacgt ggcgtccctc 3960 
agttcccagc tccaggacac ccaggagctg cttcaagaag aaacccggca gaagctcaac 4020 
^tctacga agctgcgcca gctggaggag gagcggaaca gcctgcaaga ccagctggac 4080 
Slggagatgg aggccaagca gaacctggag cgccacatct ccactctcaa catccagctc 4140 
tefcgactcga agaagaagct gcaggacttt gccagcaccg tggaagctct ggaagagggg 4200 
ilgaagaggt tccagaagga gatcgagaac ctcacccagc agtacgagga gaaggcggcc 4260 
gcttatgata aactggaaaa gaccaagaac aggcttcagc aggagctgga cgacctggtt 4320 
gttgatttgg acaaccagcg gcaactcgtg tccaacctgg aaaagaagca gaggaaattt 4380 
gatcagttgt tagccgagga gaaaaacatc tcttccaaat acgcggatga gagggacaga 4440 
gctgaggcag aagccaggga gaaggaaacc aaggccctgt ccctggctcg ggcccttgaa 4500 
gaggccttgg aagccaaaga ggaactcgag cggaccaaca aaatgctcaa agccgaaatg 4560 
gaagacctgg tcagctccaa ggatgacgtg ggcaagaacg tccatgagct ggagaagtcc 4620 
aagcgggccc tggagaccca gatggaggag atgaagacgc agctggaaga gctggaggac 4680 
gagctgcaag ccacggagga cgccaaactg cggctggaag tcaacatgca ggcgctcaag 4740 
ggccagttcg aaagggatct ccaagcccgg gacgagcaga atgaggagaa gaggaggcaa 4800 
ctgcagagac agcttcacga gtatgagacg gaactggaag acgagcgaaa gcaacgtgcc 4860 
ctggcagctg cagcaaagaa gaagctggaa ggggacctga aagacctgga gcttcaggcc 4920 
gactctgcca tcaaggggag ggaggaagcc atcaagcagc tacgcaaact gcaggctcag 4980 
atgaaggact ttcaaagaga gctggaagat gcccgtgcct ccagagatga gatctttgcc 5040 
acagccaaag agaatgagaa gaaagccaag agcttggaag cagacctcat gcagctacaa 5100 
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gaggac'ctcg ccgccgctga gagggctcgc aaacaagcgg acctcgagaa ggaggaactg 5160 
gcagaggagc tggccagtag cctgtcggga aggaacgcac tccaggacga gaagcgccgc 5220 
ctggaggccc ggatcgccca gctggaggag gagctggagg aggagcaggg caacatggag 5280 
gccatgagcg accgggtccg caaagccaca cagcaggccg agcagctcag caacgagctg 5340 
gccacagagc gcagcacggc ccagaagaat gagagtgccc ggcagcagct cgagcggcag 5400 
aacaaggagc tccggagcaa gctccacgag atggaggggg ccgtcaagtc caagttcaag 5460 
tccaccatcg cggcgctgga ggccaagatt gcacagctgg aggagcaggt cgagcaggag 5520 
gccagagaga aacaggcggc caccaagtcg ctgaagcaga aagacaagaa gctgaaggaa 5580 
atcttgctgc aggtggagga cgagcgcaag atggccgagc agtacaagga gcaggcagag 5640 
aaaggcaatg ccagggtcaa gcagctcaag aggcagctgg aggaggcaga ggaggagtcc 5700 
cagcgcatca acgccaaccg caggaagctg cagcgggagc tggatgaggc cacggagagc 5760 
aacgaggcca tgggccgcga ggtgaacgca ctcaagagca agctcagagg gcccccccca 5820 
caggaaactt cgcag 5835 



<210>2 
<211>1945 
<212> PRT 
<213> Human 

<400> 2 

Met Ala Gin Lys Gly Gin Leu Ser Asp Asp Glu Lys Phe Leu Phe Val 
1 5 10 15 

Mp Lys Asn Phe lie Asn Ser Pro Val Ala Gin Ala Asp Trp Ala Ala 

J; 20 25 30 

l!|js Arg Leu Val Trp Val Pro Ser Giu Lys Gin Gly Phe Glu Ala Ala 
SI 35 40 45 

Mr lie Lys Glu Glu Lys Gly Asp Glu Val Val Val Glu Leu Val Glu 

"350 55 60 

AIn Gly Lys Lys Val Thr Val Gly Lys Asp Asp He Gin Lys Met Asn 
6i 70 75 80 

PrjD Pro Lys Phe Ser Lys Val Glu Asp Met Ala Glu Leu Thr Cys Leu 
. 85 90 95 

Agn Glu Ala Ser Val Leu His Asn Leu Arg Glu Arg Tyr Phe Ser Gly 

ffl 100 105 110 

lieu lie Tyr Thr Tyr Ser Gly Leu Phe Cys Val Val Val Asn Pro Tyr 

115 120 125 

1^ His Leu Pro lie Tyr Ser Glu Lys lie Val Asp Met Tyr Lys Gly 
^^130 135 140 

lly& Lys Arg His Glu Met Pro Pro His lie Tyr Ala lie Ala Asp Thr 

145 150 155 160 

Ala Tyr Arg Ser Met Leu Gin Asp Arg Glu Asp Gin Ser lie Leu Cys 

165 170 175 

Thr Gly Glu Ser Gly Ala Gly Lys Thr Glu Asn Thr Lys Lys Val He 

180 185 190 

Gin Tyr Leu Ala Val Val Ala Ser Ser His Lys Gly Lys Lys Asp Thr 

195 200 205 

Ser lie Thr Gin Gly Pro Ser Phe Ala Tyr Gly Glu Leu Glu Lys Gin 

210 215 220 

Leu Leu Gin Ala Asn Pro lie Leu Glu Ala Phe Gly Asn Ala Lys Thr 
225 230 235 240 

Val Lys Asn Asp Asn Ser Ser Arg Phe Gly Lys Phe lie Arg He Asn 

245 250 255 

Phe Asp Val Thr Gly Tyr He Val Gly Ala Asn lie Glu Thr Tyr Leu 
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'260 265 270 

Leu Glu Lys Ser Arg Ala lie Arg Gin Ala Arg Asp Glu Arg Thr Phe 

275 280 285 

His lie Phe Tyr Tyr Met lie Ala Gly Ala Lys Glu Lys Met Arg Ser 

290 295 300 

Asp Leu Leu Leu Glu Gly Phe Asn Asn Tyr Thr Phe Leu Ser Asn Gly 
305 310 315 320 

Phe Val Pro lie Pro Ala Ala Gin Asp Asp Glu Met Phe Gin Glu Thr 

325 330 335 

Val Glu Ala Met Ala lie Met Gly Phe Ser Glu Glu Glu Gin Leu Ser 

340 345 350 

lie Leu Lys Val Val Ser Ser Val Leu Gin Leu Gly Asn lie Val Phe 

355 360 365 

Lys Lys Glu Arg Asn Thr Asp Gin Ala Ser Met Pro Asp Asn Thr Ala 

370 375 380 

Ala Gin Lys Val Cys His Leu Met Gly lie Asn Val Thr Asp Phe Thr 
385 390 395 400 

Arg Ser lie Leu Thr Pro Arg lie Lys Val Gly Arg Asp Val Val Gin 

405 410 415 

Lys Ala Gin Thr Lys Glu Gin Ala Asp Phe Ala Val Glu Ala Leu Ala 

420 425 430 

Lys Ala Thr Tyr Glu Arg Leu Phe Arg Trp lie Leu Thr Arg Val Asn 

435 440 445 

Lys Ala Leu Asp Lys Thr His Arg Gin Gly Ala Ser Phe Leu Gly lie 
._450 455 460 

kiu Asp He Ala Gly Phe Glu lie Phe Glu Val Asn Ser Phe Glu Gin 

me 470 475 480 

feliu Cys lie Asn Tyr Thr Asn Glu Lys Leu Gin Gin Leu Phe Asn His 

;1i 485 490 495 

Tir Met Phe He Leu Glu Gin Glu Glu Tyr Gin Arg Glu Gly He Glu 

yi 500 505 510 

Jip Asn Phe He Asp Phe Gly Leu Asp Leu Gin Pro Cys He Glu Leu 

Cj 515 520 525 

ifl Glu Arg Pro Asn Asn Pro Pro Gly Val Leu Ala Leu Leu Asp Glu 

:!,-530 535 540 

Sfu Cys Trp Phe Pro Lys Ala Thr Asp Lys Ser Phe Val Glu Lys Leu 

145 550 555 560 

feys Thr Glu Gin Gly Ser His Pro Lys Phe Gin Lys Pro Lys Gin Leu 

O 565 570 575 

CPs Asp Lys Thr Glu Phe Ser He He His Tyr Ala Gly Lys Val Asp 

hk 580 585 590 

tyr Asn Ala Ser Ala Trp Leu Thr Lys Asn Met Asp Pro Leu Asn Asp 

595 600 605 

Asn Val Thr Ser Leu Leu Asn Ala Ser Ser Asp Lys Phe Val Ala Asp 

610 615 620 

Leu Trp Lys Asp Val Asp Arg He Val Gly Leu Asp Gin Met Ala Lys 
625 630 635 640 

Met Thr Glu Ser Ser Leu Pro Ser Ala Ser Lys Thr Lys Lys Gly Met 

645 650 655 

Phe Arg Thr Val Gly Gin Leu Tyr Lys Glu Gin Leu Gly Lys Leu Met 

660 665 670 

Thr Thr Leu Arg Asn Thr Thr Pro Asn Phe Val Arg Cys lie He Pro 

675 680 685 

Asn His Glu Lys Arg Ser Gly Lys Leu Asp Ala Phe Leu Val Leu Glu 
690 695 700 
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din Leu Arg Cys Asn Gly Val Leu Glu Gly lie Arg lie Cys Arg Gin 

705 710 715 720 

Gly Phe Pro Asn Arg He Val Phe Gin Glu Phe Arg Gin Arg Tyr Glu 

725 730 735 

lie Leu Ala Ala Asn Ala He Pro Lys Gly Phe Met Asp Gly Lys Gin 

740 745 750 

Ala Cys lie Leu Met He Lys Ala Leu Glu Leu Asp Pro Asn Leu Tyr 

755 760 765 

Arg lie Gly Gin Ser Lys He Phe Phe Arg Thr Gly Val Leu Ala His 

770 775 780 

Leu Glu Glu Glu Arg Asp Leu Lys He Thr Asp Val He Met Ala Phe 
785 790 795 800 

Gin Ala Met Cys Arg Gly Tyr Leu Ala Arg Lys Ala Phe Ala Lys Arg 

805 810 815 

Gin Gin Gin Leu Thr Ala Met Lys Val He Gin Arg Asn Cys Ala Ala 

820 825 830 

Tyr Leu Lys Leu Arg Asn Trp Gin Trp Trp Arg Leu Phe Thr Lys Val 

835 840 845 

Lys Pro Leu Leu Gin Val Thr Arg Gin Glu Glu Glu Met Gin Ala Lys 

850 855 860 

Glu Asp Glu Leu Gin Lys Thr Lys Glu Arg Gin Gin Lys Ala Glu Asn 
865 870 875 880 

Glu Leu Lys Glu Leu Glu Gin Lys His Ser Gin Leu Thr Glu Glu Lys 

885 890 895 

Asn Leu Leu Gin Glu Gin Leu Gin Ala Glu Thr Glu Leu Tyr Ala Glu 
% 900 905 910 

/|| Glu Glu Met Arg Val Arg Leu Ala Ala Lys Lys Gin Glu Leu Glu 

915 920 925 

Gii He Leu His Glu Met Glu Ala Arg Leu Glu Glu Glu Glu Asp Arg 
'^l930 935 940 

(S| Gin Gin Leu Gin Ala Glu Arg Lys Lys Met Ala Gin Gin Met Leu 

9J|5 950 955 960 

Ap;p Leu Glu Glu Gin Leu Glu Glu Glu Glu Ala Ala Arg Gin Lys Leu 

, 965 970 975 

©n Leu Glu Lys Val Thr Ala Glu Ala Lys He Lys Lys Leu Glu Asp 

fS, 980 985 990 

&i\ He Leu Val Met Asp Asp Gin Asn Asn Lys Leu Ser Lys Glu Arg 
^ 995 1000 1005 

Leu Leu Glu Glu Arg lie Ser Asp Leu Thr Thr Asn Leu Ala Glu 
M1010 1015 1020 

#{u Glu Glu Lys Ala Lys Asn Leu Thr Lys Leu Lys Asn Lys His Glu 

1025 1030 1035 1040 

Ser Met He Ser Glu Leu Glu Val Arg Leu Lys Lys Glu Glu Lys Ser 

1045 1050 1055 

Arg Gin Glu Leu Glu Lys Leu Lys Arg Lys Leu Glu Gly Asp Ala Ser 

1060 1065 1070 

Asp Phe His Glu Gin He Ala Asp Leu Gin Ala Gin He Ala Glu Leu 

1075 1080 1085 

Lys Met Gin Leu Ala Lys Lys Glu Glu Glu Leu Gin Ala Ala Leu Ala 

1090 1095 1100 

Arg Leu Asp Asp Glu He Ala Gin Lys Asn Asn Ala Leu Lys Lys lie 
1105 1110 1115 1120 

Arg Glu Leu Glu Gly His He Ser Asp Leu Gin Glu Asp Leu Asp Ser 

1125 1130 1135 

Glu Arg Ala Ala Arg Asn Lys Ala Glu Lys Gin Lys Arg Asp Leu Gly 
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'1140 1145 1150 

Glu Glu Leu Glu Ala Leu Lys Thr Glu Leu Glu Asp Thr Leu Asp Ser 

1155 1160 1165 

Thr Ala Thr Gin Gin Glu Leu Arg Ala Lys Arg Glu Gin Glu Val Thr 

1170 1175 1180 

Val Leu Lys Lys Ala Leu Asp Glu Glu Thr Arg Ser His Glu Ala Gin 
1185 1190 1195 1200 

Val Gin Glu Met Arg Gin Lys His Ala Gin Ala Val Glu Glu Leu Thr 

1205 1210 1215 

Glu Gin Leu Glu Gin Phe Lys Arg Ala Lys Ala Asn Leu Asp Lys Asn 

1220 1225 1230 

Lys Gin Thr Leu Glu Lys Glu Asn Ala Asp Leu Ala Gly Glu Leu Arg 

1235 1240 1245 

Val Leu Gly Gin Ala Lys Gin Glu Val Glu His Lys Lys Lys Lys Leu 

1250 1255 1260 

Glu Ala Gin Val Gin Glu Leu Gin Ser Lys Cys Ser Asp Gly Glu Arg 
1265 1270 1275 1280 

Ala Arg Ala Glu Leu Asn Asp Lys Val His Lys Leu Gin Asn Glu Val 

1285 1290 1295 

Glu Ser Val Thr Gly Met Leu Asn Glu Ala Glu Gly Lys Ala lie Lys 

1300 1305 1310 

Leu Ala Lys Asp Val Ala Ser Leu Ser Ser Gin Leu Gin Asp Thr Gin 

1315 1320 1325 

Glu Leu Leu Gin Glu Giu Thr Arg Gin Lys Leu Asn Val Ser Thr Lys 
,,J330 1335 1340 

Qu Arg Gin Leu Glu Giu Glu Arg Asn Ser Leu Gin Asp Gin Leu Asp 

#45 1350 1355 1360 

^fij Giu Met Glu Ala Lys Gin Asn Leu Giu Arg His lie Ser Thr Leu 

nJ 1365 1370 1375 

A4n lie Gin Leu Ser Asp Ser Lys Lys Lys Leu Gin Asp Phe Ala Ser 

yi 1380 1385 1390 

Tftr Val Giu Ala Leu Glu Giu Gly Lys Lys Arg Phe Gin Lys Glu lie 

"j 1395 1400 1405 

GTu Asn Leu Thr Gin Gin Tyr Glu Glu Lys Ala Ala Ala Tyr Asp Lys 

!.,,1410 1415 1420 

hiu Giu Lys Thr Lys Asn Arg Leu Gin Gin Glu Leu Asp Asp Leu Val 

ff25 1430 1435 1440 

1^1 Asp Leu Asp Asn Gin Arg Gin Leu Val Ser Asn Leu Giu Lys Lys 

O 1445 1450 1455 

€^ Arg Lys Phe Asp Gin Leu Leu Ala Glu Glu Lys Asn lie Ser Ser 

1=^ 1460 1465 1470 

Lys Tyr Ala Asp Glu Arg Asp Arg Ala Glu Ala Glu Ala Arg Glu Lys 

1475 1480 1485 

Glu Thr Lys Ala Leu Ser Leu Ala Arg Ala Leu Glu Glu Ala Leu Glu 

1490 1495 1500 

Ala Lys Glu Glu Leu Glu Arg Thr Asn Lys Met Leu Lys Ala Glu Met 
1505 1510 1515 1520 

Glu Asp Leu Val Ser Ser Lys Asp Asp Val Gly Lys Asn Val His Glu 

1525 1530 1535 

Leu Glu Lys Ser Lys Arg Ala Leu Glu Thr Gin Met Glu Glu Met Lys 

1540 1545 1550 

Thr Gin Leu Glu Giu Leu Giu Asp Glu Leu Gin Ala Thr Glu Asp Ala 

1555 1560 1565 

Lys Leu Arg Leu Glu Vai Asn Met Gin Ala Leu Lys Gly Gin Phe Glu 

1570 1575 1580 
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Arg Asp Leu Gin Ala Arg Asp Glu Gin Asn Glu Glu Lys Arg Arg Gin 

1585 1590 1595 1600 

Leu Gin Arg Gin Leu His Glu Tyr Glu Thr Glu Leu Glu Asp Glu Arg 

1605 1610 1615 

Lys Gin Arg Ala Leu Ala Ala Ala Ala Lys Lys Lys Leu Glu Gly Asp 

1620 1625 1630 

Leu Lys Asp Leu Glu Leu Gin Ala Asp Ser Ala lie Lys Gly Arg Glu 

1635 1640 1645 

Glu Ala lie Lys Gin Leu Arg Lys Leu Gin Ala Gin Met Lys Asp Phe 

1650 1655 1660 

Gin Arg Glu Leu Glu Asp Ala Arg Ala Ser Arg Asp Glu lie Phe Ala 
1665 1670 1675 1680 

Thr Ala Lys Glu Asn Glu Lys Lys Ala Lys Ser Leu Glu Ala Asp Leu 

1685 1690 1695 

Met Gin Leu Gin Glu Asp Leu Ala Ala Ala Glu Arg Ala Arg Lys Gin 

1700 1705 1710 

Ala Asp Leu Glu Lys Glu Glu Leu Ala Glu Glu Leu Ala Ser Ser Leu 

1715 1720 1725 

Ser Gly Arg Asn Ala Leu Gin Asp Glu Lys Arg Arg Leu Glu Ala Arg 

1730 1735 1740 

lie Ala Gin Leu Glu Glu Glu Leu Glu Glu Glu Gin Gly Asn Met Glu 
1745 1750 1755 1760 

Ala Met Ser Asp Arg Val Arg Lys Ala Thr Gin Gin Ala Glu Gin Leu 

1765 1770 1775 

§f r Asn Giu Leu Ala Thr Glu Arg Ser Thr Ala Gin Lys Asn Glu Ser 
W 1780 1785 1790 

Arg Gin Gin Leu Glu Arg Gin Asn Lys Glu Leu Arg Ser Lys Leu 
^3 1795 1800 1805 

FUs Glu Met Glu Gly Ala Val Lys Ser Lys Phe Lys Ser Thr lie Ala 
SJ1810 1815 1820 

Afe Leu Glu Ala Lys lie Ala Gin Leu Glu Glu Gin Val Glu Gin Glu 

j§25 1830 1835 1840 

Ife Arg Glu Lys Gin Ala Ala Thr Lys Ser Leu Lys Gin Lys Asp Lys 

' 1845 1850 1855 

L^s Leu Lys Glu lie Leu Leu Gin Val Glu Asp Glu Arg Lys Met Ala 
y 1860 1865 1870 

^u Gin Tyr Lys Glu Gin Ala Glu Lys Gly Asn Ala Arg Val Lys Gin 
1"^ 1875 1880 1885 

Clu Lys Arg Gin Leu Glu Glu Ala Glu Glu Glu Ser Gin Arg lie Asn 
Q1890 1895 1900 

iSa Asn Arg Arg Lys Leu Gin Arg Glu Leu Asp Glu Ala Thr Glu Ser 

1905 1910 1915 1920 

Asn Glu Ala Met Gly Arg Glu Val Asn Ala Leu Lys Ser Lys Leu Arg 

1925 1930 1935 

Gly Pro Pro Pro Gin Glu Thr Ser Gin 
1940 1945 



<210>3 
<211>5937 
<212> DNA 
<213> Human 

<400> 3 

atggcgcaga agggccaact cagtgacgat gagaagttcc tctttgtgga caaaaacttc 60 
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atcaacagcc cagtggccca ggctgactgg gccgccaaga gactcgtctg ggtcccctcg 120 
gagaagcagg gcttcgaggc agccagcatt aaggaggaga agggggatga ggtggttgtg 180 
gagctggtgg agaatggcaa gaaggtcacg gttgggaaag atgacatcca gaagatgaac 240 
ccacccaagt tctccaaggt ggaggacatg gcggagctga cgtgcctcaa cgaagcctcc 300 
gtgctacaca acctgaggga gcggtacttc tcagggctaa tatatacgta ctctggcctc 360 
ttctgcgtgg tggtcaaccc ctataaacac ctgcccatct actcggagaa gatcgtcgac 420 
atgtacaagg gcaagaagag gcacgagatg ccgcctcaca tctacgccat cgcagacacg 480 
gcctaccgga gcatgcttca agatcgggag gaccagtcca ttctatgcac aggcgagtct 540 
ggagccggga aaaccgaaaa caccaagaag gtcattcagt acctggccgt ggtggcctcc 600 
tcccacaagg gcaagaaaga cacaagtatc acgcaaggcc catcttttgc ctacggagag 660 
ctggaaaagc agcttctaca agcaaacccg attctggagg ctttcggcaa cgccaaaaca 720 
gtgaagaacg acaactcctc acgattcggc aaattcatcc gcatcaactt cgacgtcacg 780 
ggttacatcg tgggagccaa cattgagacc tatctgctag aaaaatcacg ggcaattcgc 840 
caagccagag acgagaggac attccacatc ttttactaca tgattgctgg agccaaggag 900 
aagatgagaa gtgacttgct tttggagggc ttcaacaact acaccttcct ctccaatggc 960 
tttgtgccca tcccagcagc ccaggatgat gagatgttcc aggaaaccgt ggaggccatg 1 020 
gcaatcatgg gtttcagcga ggaggagcag ctatccatat tgaaggtggt atcatcggtc 1080 
ctgcagcttg gaaatatcgt cttcaagaag gaaagaaaca cagaccaggc gtccatgcca 1 140 
gataacacag ctgctcagaa agtttgccac ctcatgggaa ttaatgtgac agatttcacc 1200 
agatccatcc tcactcctcg tatcaaggtt gggcgagatg tggtacagaa agctcagaca 1260 
aaagaacagg ctgactttgc tgtagaggct ttggccaagg caacatatga gcgccttttc 1 320 
cgctggatac tcacccgcgt gaacaaagcc ctggacaaga cccatcggca aggggcttcc 1 380 
ttcctgggga tcctggatat agctggattt gagatctttg aggtgaactc cttcgagcag 1440 
ctgtgcatca actacaccaa cgagaagctg cagcagctct tcaaccacac catgttcatc 1500 
Gtpagcagg aggagtacca gcgcgagggc atcgagtgga acttcatcga ctttgggctg 1560 
gpcctacagc cctgcatcga gctcatcgag cgaccgaaca accctccagg tgtgctggcc 1620 
<||ctggacg aggaatgctg gttccccaaa gccacggaca agtctttcgt ggagaagctg 1680 
t|eacggagc agggcagcca ccccaagttc cagaagccca agcagctcaa ggacaagact 1 740 
l^gttctcca tcatccatta tgctgggaag gtggactata atgcgagtgc ctggctgacc 1800 
^aatatgg acccgctgaa tgacaacgtg acttccctgc tcaatgcctc ctccgacaag 1860 
tfltggccg acctgtggaa ggacgtggac cgcatcgtgg gcctggacca gatggccaag 1920 
^acggaga gctcgctgcc cagcgcctcc aagaccaaga agggcatgtt ccgcacagtg 1980 
gggcagctgt acaaggagca gctgggcaag ctgatgacca cgctacgcaa caccacgccc 2040 
|acttcgtgc gctgcatcat ccccaaccac gagaagaggt ccggcaagct ggatgcgttc 2100 
([t|gtgctgg agcagctgcg gtgcaatggg gtgctggaag gcattcgcat ctgccggcag 2160 
gKcttcccca accggatcgt cttccaggag ttccgccaac gctacgagat cctggcggcg 2220 
fitgccatcc ccaaaggctt catggacggg aagcaggcct gcattctcat gatcaaagcc 2280 
dT^gaacttg accccaactt atacaggata gggcagagca aaatcttctt ccgaactggc 2340 
liectggccc acctagagga ggagcgagat ttgaagatca ccgatgtcat catggccttc 2400 
^gcgatgt gtcgtggcta cttggccaga aaggcttttg ccaagaggca gcagcagctg 2460 
|<3cgccatga aggtgattca gaggaactgc gccgcctacc tcaagctgcg gaactggcag 2520 
tggtggaggc ttttcaccaa agtgaagcca ctgctgcagg tgacacggca ggaggaggag 2580 
atgcaggcca aggaggatga actgcagaag accaaggagc ggcagcagaa ggcagagaat 2640 
gagcttaagg agctggaaca gaagcactcg cagctgaccg aggagaagaa cctgctacag 2700 
gaacagctgc aggcagagac agagctgtat gcagaggctg aggagatgcg ggtgcggctg 2760 
gcggccaaga agcaggagct ggaggagata ctgcatgaga tggaggcccg cctggaggag 2820 
gaggaagaca ggggccagca gctacaggct gaaaggaaga agatggccca gcagatgctg 2880 
gaccttgaag aacagctgga ggaggaggaa gctgccaggc agaagctgca acttgagaag 2940 
gtcacggctg aggccaagat caagaaactg gaggatgaga tcctggtcat ggatgatcag 3000 
aacaataaac tatcaaaaga acgaaaactc cttgaggaga ggattagtga cttaacgaca 3060 
aatcttgcag aagaggaaga aaaggccaag aatcttacca agctgaaaaa caagcatgaa 3120 
tctatgattt cagaactgga agtgcggcta aagaaggaag agaagagccg acaggagctg 3180 
gagaagctga aacggaagct ggagggtgat gccagcgact tccacgagca gatcgctgac 3240 
ctccaggcgc agatcgcaga gctcaagatg cagctggcca agaaggagga ggagctgcag 3300 
gcggccctgg ccaggcttga cgatgaaatc gctcagaaga acaatgccct gaagaagatc 3360 
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cgggagctgg agggccacat ctcagacctc caggaggacc tggactcaga gcgggccgcc 3420 
aggaacaagg ctgaaaagca gaagcgagac ctcggcgagg agctggaggc cctaaagaca 3480 
gagctggaag acacactgga cagcacagcc actcagcagg agctcagggc caagagggag 3540 
caggaggtga cggtgctgaa gaaggccctg gatgaagaga cgcggtccca tgaggctcag 3600 
gtccaggaga tgaggcagaa acacgcacag gcggtggagg agctcacaga gcagcttgag 3660 
cagttcaaga gggccaaggc gaacctagac aagaataagc agacgctgga gaaagagaac 3720 
gcagacctgg ccggggagct gcgggtcctg ggccaggcca agcaggaggt ggaacataag 3780 
aagaagaagc tggaggcgca ggtgcaggag ctgcagtcca agtgcagcga tggggagcgg 3840 
gcccgggcgg agctcaatga caaagtccac aagctgcaga atgaagttga gagcgtcaca 3900 
gggatgctta acgaggccga ggggaaggcc attaagctgg ccaaggacgt ggcgtccctc 3960 
agttcccagc tccaggacac ccaggagctg cttcaagaag aaacccggca gaagctcaac 4020 
gtgtctacga agctgcgcca gctggaggag gagcggaaca gcctgcaaga ccagctggac 4080 
gaggagatgg aggccaagca gaacctggag cgccacatct ccactctcaa catccagctc 4140 
tccgactcga agaagaagct gcaggacttt gccagcaccg tggaagctct ggaagagggg 4200 
aagaagaggt tccagaagga gatcgagaac ctcacccagc agtacgagga gaaggcggcc 4260 
gcttatgata aactggaaaa gaccaagaac aggcttcagc aggagctgga cgacctggtt 4320 
gttgatttgg acaaccagcg gcaactcgtg tccaacctgg aaaagaagca gaggaaattt 4380 
gatcagttgt tagccgagga gaaaaacatc tcttccaaat acgcggatga gagggacaga 4440 
gctgaggcag aagccaggga gaaggaaacc aaggccctgt ccctggctcg ggcccttgaa 4500 
gaggccttgg aagccaaaga ggaactcgag cggaccaaca aaatgctcaa agccgaaatg 4560 
gaagacctgg tcagctccaa ggatgacgtg ggcaagaacg tccatgagct ggagaagtcc 4620 
aagcgggccc tggagaccca gatggaggag atgaagacgc agctggaaga gctggaggac 4680 
gagctgcaag ccacggagga cgccaaactg cggctggaag tcaacatgca ggcgctcaag 4740 
ggccagttcg aaagggatct ccaagcccgg gacgagcaga atgaggagaa gaggaggcaa 4800 
^cagagac agcttcacga gtatgagacg gaactggaag acgagcgaaa gcaacgtgcc 4860 
§f gcagctg cagcaaagaa gaagctggaa ggggacctga aagacctgga gcttcaggcc 4920 
|iGtctgcca tcaaggggag ggaggaagcc atcaagcagc tacgcaaact gcaggctcag 4980 
^paaggact ttcaaagaga gctggaagat gcccgtgcct ccagagatga gatctttgcc 5040 
ii|agccaaag agaatgagaa gaaagccaag agcttggaag cagacctcat gcagctacaa 5100 
g|ggacctcg ccgccgctga gagggctcgc aaacaagcgg acctcgagaa ggaggaactg 5160 
^gaggagc tggccagtag cctgtcggga aggaacgcac tccaggacga gaagcgccgc 5220 
^^Igaggccc ggatcgccca gctggaggag gagctggagg aggagcaggg caacatggag 5280 
0idcatgagcg accgggtccg caaagccaca cagcaggccg agcagctcag caacgagctg 5340 
gccacagagc gcagcacggc ccagaagaat gagagtgccc ggcagcagct cgagcggcag 5400 
^caaggagc tccggagcaa gctccacgag atggaggggg ccgtcaagtc caagttcaag 5460 
te|accatcg cggcgctgga ggccaagatt gcacagctgg aggagcaggt cgagcaggag 5520 
fgpagagaga aacaggcggc caccaagtcg ctgaagcaga aagacaagaa gctgaaggaa 5580 
atettgctgc aggtggagga cgagcgcaag atggccgagc agtacaagga gcaggcagag 5640 
paggcaatg ccagggtcaa gcagctcaag aggcagctgg aggaggcaga ggaggagtcc 5700 
i^gcgcatca acgccaaccg caggaagctg cagcgggagc tggatgaggc cacggagagc 5760 
Ificgaggcca tgggccgcga ggtgaacgca ctcaagagca agctcaggcg aggaaacgag 5820 
acctctttcg ttccttctag aaggtctgga ggacgtagag ttattgaaaa tgcagatggt 5880 
tctgaggagg aaacggacac tcgagacgca gacttcaatg gaaccaaggc cagtgaa 5937 



<210>4 
<211> 1979 
<212> PRT 
<213> Human 

<400> 4 

Met Ala Gin Lys Gly Gin Leu Sen Asp Asp Glu Lys Phe Leu Phe Val 
1 5 10 15 

Asp Lys Asn Phe He Asn Ser Pro Val Ala Gin Ala Asp Trp Ala Ala 
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20 25 30 

Lys Arg Leu Val Trp Val Pro Ser Glu Lys Gin Gly Phe Glu Ala Ala 

35 40 45 

Ser lie Lys Glu Glu Lys Gly Asp Glu Val Val Val Glu Leu Val Glu 

50 55 60 

Asn Gly Lys Lys Val Thr Val Gly Lys Asp Asp lie Gin Lys Met Asn 
65 70 75 80 

Pro Pro Lys Phe Ser Lys Val Glu Asp Met Ala Glu Leu Thr Cys Leu 

85 90 95 

Asn Glu Ala Ser Val Leu His Asn Leu Arg Glu Arg Tyr Phe Ser Gly 

100 105 110 

Leu lie Tyr Thr Tyr Ser Gly Leu Phe Cys Val Val Val Asn Pro Tyr 

115 120 125 

Lys His Leu Pro lie Tyr Ser Glu Lys lie Val Asp Met Tyr Lys Gly 

130 135 140 

Lys Lys Arg His Glu Met Pro Pro His lie Tyr Ala lie Ala Asp Thr 
145 150 155 160 

Ala Tyr Arg Ser Met Leu Gin Asp Arg Glu Asp Gin Ser lie Leu Cys 

165 170 175 

Thr Gly Glu Ser Gly Ala Gly Lys Thr Glu Asn Thr Lys Lys Val lie 

180 185 190 

Gin Tyr Leu Ala Val Val Ala Ser Ser His Lys Gly Lys Lys Asp Thr 

195 200 205 

Ser lie Thr Gin Gly Pro Ser Phe Ala Tyr Gly Glu Leu Glu Lys Gin 
O210 215 220 

Lf u Leu Gin Ala Asn Pro lie Leu Glu Ala Phe Gly Asn Ala Lys Thr 

||5 230 235 240 

Hi Lys Asn Asp Asn Ser Ser Arg Phe Gly Lys Phe He Arg lie Asn 

t:1 245 250 255 

Mie Asp Val Thr Gly Tyr lie Val Gly Ala Asn lie Glu Thr Tyr Leu 

"^j 260 265 270 

fiu Glu Lys Ser Arg Ala lie Arg Gin Ala Arg Asp Glu Arg Thr Phe 

■■^'1 275 280 285 

H\s lie Phe Tyr Tyr Met lie Ala Gly Ala Lys Glu Lys Met Arg Ser 

O290 295 300 

Leu Leu Leu Glu Gly Phe Asn Asn Tyr Thr Phe Leu Ser Asn Gly 
^5 310 315 320 

iRie Val Pro He Pro Ala Ala Gin Asp Asp Glu Met Phe Gin Glu Thr 
51 325 330 335 

^ Glu Ala Met Ala He Met Gly Phe Ser Glu Glu Glu Gin Leu Ser 

340 345 350 

He Leu Lys Val Val Ser Ser Val Leu Gin Leu Gly Asn lie Val Phe 

355 360 365 

Lys Lys Glu Arg Asn Thr Asp Gin Ala Ser Met Pro Asp Asn Thr Ala 

370 375 380 

Ala Gin Lys Val Cys His Leu Met Gly lie Asn Val Thr Asp Phe Thr 
385 390 395 400 

Arg Ser lie Leu Thr Pro Arg He Lys Val Gly Arg Asp Val Val Gin 

405 410 415 

Lys Ala Gin Thr Lys Glu Gin Ala Asp Phe Ala Val Glu Ala Leu Ala 

420 425 430 

Lys Ala Thr Tyr Glu Arg Leu Phe Arg Trp lie Leu Thr Arg Val Asn 

435 440 445 

Lys Ala Leu Asp Lys Thr His Arg Gin Gly Ala Ser Phe Leu Gly lie 

450 455 460 
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Leu Asp lie Ala Gly Phe Glu lie Phe Glu Val Asn Ser Phe Glu Gin 

465 470 475 480 

Leu Cys He Asn Tyr Thr Asn Glu Lys Leu Gin Gin Leu Phe Asn His 

485 490 495 

Thr Met Phe lie Leu Glu Gin Glu Glu Tyr Gin Arg Glu Gly He Glu 

500 505 510 

Trp Asn Phe lie Asp Phe Gly Leu Asp Leu Gin Pro Cys He Glu Leu 

515 520 525 

lie Glu Arg Pro Asn Asn Pro Pro Gly Val Leu Ala Leu Leu Asp Glu 

530 535 540 

Glu Cys Trp Phe Pro Lys Ala Thr Asp Lys Ser Phe Val Glu Lys Leu 
545 550 555 560 

Cys Thr Glu Gin Gly Ser His Pro Lys Phe Gin Lys Pro Lys Gin Leu 

565 570 575 

Lys Asp Lys Thr Glu Phe Ser He He His Tyr Ala Gly Lys Val Asp 

580 585 590 

Tyr Asn Ala Ser Ala Trp Leu Thr Lys Asn Met Asp Pro Leu Asn Asp 

595 600 605 

Asn Val Thr Ser Leu Leu Asn Ala Ser Ser Asp Lys Phe Val Ala Asp 

610 615 620 

Leu Trp Lys Asp Val Asp Arg lie Val Gly Leu Asp Gin Met Ala Lys 
625 630 635 640 

Met Thr Glu Ser Ser Leu Pro Ser Ala Ser Lys Thr Lys Lys Gly Met 

645 650 655 

She Arg Thr Val Gly Gin Leu Tyr Lys Glu Gin Leu Gly Lys Leu Met 
lii 660 665 670 

llr Thr Leu Arg Asn Thr Thr Pro Asn Phe Val Arg Cys He He Pro 

675 680 685 

|c| n His Glu Lys Arg Ser Gly Lys Leu Asp Ala Phe Leu Val Leu Glu 
,5690 695 700 

J§n Leu Arg Cys Asn Gly Val Leu Glu Gly He Arg He Cys Arg Gin 

%5 710 715 720 

3ly Phe Pro Asn Arg He Val Phe Gin Glu Phe Arg Gin Arg Tyr Glu 

^ 725 730 735 

fli Leu Ala Ala Asn Ala He Pro Lys Gly Phe Met Asp Gly Lys Gin 

IB 740 745 750 

pa Cys He Leu Met He Lys Ala Leu Glu Leu Asp Pro Asn Leu Tyr 

h 755 760 765 

^rg He Gly Gin Ser Lys He Phe Phe Arg Thr Gly Val Leu Ala His 

r:770 775 780 

teu Glu Glu Glu Arg Asp Leu Lys He Thr Asp Val He Met Ala Phe 

785 790 795 800 

Gin Ala Met Cys Arg Gly Tyr Leu Ala Arg Lys Ala Phe Ala Lys Arg 

805 810 815 

Gin Gin Gin Leu Thr Ala Met Lys Val He Gin Arg Asn Cys Ala Ala 

820 825 830 

Tyr Leu Lys Leu Arg Asn Trp Gin Trp Trp Arg Leu Phe Thr Lys Val 

835 840 845 

Lys Pro Leu Leu Gin Val Thr Arg Gin Glu Glu Glu Met Gin Ala Lys 

850 855 860 

Glu Asp Glu Leu Gin Lys Thr Lys Glu Arg Gin Gin Lys Ala Glu Asn 
865 870 875 880 

Glu Leu Lys Glu Leu Glu Gin Lys His Ser Gin Leu Thr Glu Glu Lys 

885 890 895 

Asn Leu Leu Gin Glu Gin Leu Gin Ala Glu Thr Glu Leu Tyr Ala Glu 



900 905 910 

Ala Giu Glu Met Arg Val Arg Leu Ala Ala Lys Lys Gin Glu Leu Glu 

915 920 925 

Glu He Leu His Glu Met Glu Ala Arg Leu Glu Glu Glu Glu Asp Arg 

930 935 940 

Gly Gin Gin Leu Gin Ala Glu Arg Lys Lys Met Ala Gin Gin Met Leu 
945 950 955 960 

Asp Leu Glu Glu Gin Leu Glu Glu Glu Glu Ala Ala Arg Gin Lys Leu 

965 970 975 

Gin Leu Glu Lys Val Thr Ala Glu Ala Lys He Lys Lys Leu Glu Asp 

980 985 990 

Glu lie Leu Val Met Asp Asp Gin Asn Asn Lys Leu Sen Lys Glu Arg 

995 1000 1005 

Lys Leu Leu Glu Glu Arg lie Ser Asp Leu Thr Thr Asn Leu Ala Glu 

1010 1015 1020 

Glu Glu Glu Lys Ala Lys Asn Leu Thr Lys Leu Lys Asn Lys His Glu 
1025 1030 1035 1040 

Ser Met lie Ser Glu Leu Glu Val Arg Leu Lys Lys Glu Glu Lys Ser 

1045 1050 1055 

Arg Gin Glu Leu Glu Lys Leu Lys Arg Lys Leu Glu Gly Asp Ala Ser 

1060 1065 1070 

Asp Phe His Glu Gin lie Ala Asp Leu Gin Ala Gin lie Ala Glu Leu 

1075 1080 1085 

Lys Met Gin Leu Ala Lys Lys Glu Glu Glu Leu Gin Ala Ala Leu Ala 
,=,,,1090 1095 1100 

Aig Leu Asp Asp Glu lie Ala Gin Lys Asn Asn Ala Leu Lys Lys lie 
^05 1110 1115 1120 

Glu Leu Glu Gly His He Ser Asp Leu Gin Glu Asp Leu Asp Ser 
W 1125 1130 1135 

Glu Arg Ala Ala Arg Asn Lys Ala Glu Lys Gin Lys Arg Asp Leu Gly 
111 1140 1145 1150 

G|u Glu Leu Glu Ala Leu Lys Thr Glu Leu Glu Asp Thr Leu Asp Ser 
SJ 1155 1160 1165 

Thr Ala Thr Gin Gin Glu Leu Arg Ala Lys Arg Glu Gin Glu Val Thr 
^,=^1170 1175 1180 

i^il Leu Lys Lys Ala Leu Asp Glu Glu Thr Arg Ser His Glu Ala Gin 
W85 1190 1195 1200 

til Gin Glu Met Arg Gin Lys His Ala Gin Ala Val Glu Glu Leu Thr 
11 1205 1210 1215 

Gin Leu Glu Gin Phe Lys Arg Ala Lys Ala Asn Leu Asp Lys Asn 
U 1220 1225 1230 

Lys Gin Thr Leu Glu Lys Glu Asn Ala Asp Leu Ala Gly Glu Leu Arg 

1235 1240 1245 

Val Leu Gly Gin Ala Lys Gin Glu Val Glu His Lys Lys Lys Lys Leu 

1250 1255 1260 

Glu Ala Gin Val Gin Glu Leu Gin Ser Lys Cys Ser Asp Gly Glu Arg 
1265 1270 1275 1280 

Ala Arg Ala Glu Leu Asn Asp Lys Val His Lys Leu Gin Asn Glu Val 

1285 1290 1295 

Glu Ser Val Thr Gly Met Leu Asn Glu Ala Glu Gly Lys Ala lie Lys 

1300 1305 1310 

Leu Ala Lys Asp Val Ala Ser Leu Ser Ser Gin Leu Gin Asp Thr Gin 

1315 1320 1325 

Glu Leu Leu Gin Glu Glu Thr Arg Gin Lys Leu Asn Val Ser Thr Lys 
1330 1335 1340 
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f • 

Leu Arg Gin Leu Glu Glu Glu Arg Asn Ser Leu Gin Asp Gin Leu Asp 

1345 1350 1355 1360 

Glu Glu Met Glu Ala Lys Gin Asn Leu Glu Arg His lie Ser Thr Leu 

1365 1370 1375 

Asn lie Gin Leu Ser Asp Ser Lys Lys Lys Leu Gin Asp Phe Ala Ser 

1380 1385 1390 

Thr Val Glu Ala Leu Glu Glu Gly Lys Lys Arg Phe Gin Lys Glu lie 

1395 1400 1405 

Glu Asn Leu Thr Gin Gin Tyr Glu Glu Lys Ala Ala Ala Tyr Asp Lys 

1410 1415 1420 

Leu Glu Lys Thr Lys Asn Arg Leu Gin Gin Glu Leu Asp Asp Leu Val 
1425 1430 1435 1440 

Val Asp Leu Asp Asn Gin Arg Gin Leu Val Ser Asn Leu Glu Lys Lys 

1445 1450 1455 

Gin Arg Lys Phe Asp Gin Leu Leu Ala Glu Glu Lys Asn lie Ser Ser 

1460 1465 1470 

Lys Tyr Ala Asp Glu Arg Asp Arg Ala Glu Ala Glu Ala Arg Glu Lys 

1475 1480 1485 

Glu Thr Lys Ala Leu Ser Leu Ala Arg Ala Leu Glu Glu Ala Leu Glu 

1490 1495 1500 

Ala Lys Glu Glu Leu Glu Arg Thr Asn Lys Met Leu Lys Ala Glu Met 
1505 1510 1515 1520 

Glu Asp Leu Val Ser Ser Lys Asp Asp Val Gly Lys Asn Val His Glu 

1525 1530 1535 

Lf u Glu Lys Ser Lys Arg Ala Leu Glu Thr Gin Met Glu Glu Met Lys 
^ 1540 1545 1550 

Hr Gin Leu Glu Glu Leu Glu Asp Glu Leu Gin Ala Thr Glu Asp Ala 
S^l 1555 1560 1565 

tfs Leu Arg Leu Glu Val Asn Met Gin Ala Leu Lys Gly Gin Phe Glu 
^;i1570 1575 1580 

Mfg Asp Leu Gin Ala Arg Asp Glu Gin Asn Glu Glu Lys Arg Arg Gin 

fl85 1590 1595 1600 

hlu Gin Arg Gin Leu His Glu Tyr Glu Thr Glu Leu Glu Asp Glu Arg 

s 1605 1610 1615 

g|s Gin Arg Ala Leu Ala Ala Ala Ala Lys Lys Lys Leu Glu Gly Asp 

m- 1620 1625 1630 

^u Lys Asp Leu Glu Leu Gin Ala Asp Ser Ala He Lys Gly Arg Glu 

U 1635 1640 1645 

pu Ala lie Lys Gin Leu Arg Lys Leu Gin Ala Gin Met Lys Asp Phe 
^^650 1655 1660 

t^n Arg Glu Leu Glu Asp Ala Arg Ala Ser Arg Asp Glu He Phe Ala 

1665 1670 1675 1680 

Thr Ala Lys Glu Asn Glu Lys Lys Ala Lys Ser Leu Glu Ala Asp Leu 

1685 1690 1695 

Met Gin Leu Gin Glu Asp Leu Ala Ala Ala Glu Arg Ala Arg Lys Gin 

1700 1705 1710 

Ala Asp Leu Glu Lys Glu Glu Leu Ala Glu Glu Leu Aia Ser Ser Leu 

1715 1720 1725 

Ser Gly Arg Asn Ala Leu Gin Asp Glu Lys Arg Arg Leu Glu Ala Arg 

1730 1735 1740 

He Ala Gtn Leu Glu Glu Glu Leu Glu Glu Glu Gin Gly Asn Met Glu 
1745 1750 1755 1760 

Ala Met Ser Asp Arg Val Arg Lys Ala Thr Gin Gin Ala Glu Gin Leu 

1765 1770 1775 

Ser Asn Glu Leu Ala Thr Glu Arg Ser Thr Ala Gin Lys Asn Glu Ser 
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'1780 1785 1790 

Ala Arg Gin Gin Leu Glu Arg Gin Asn Lys Glu Leu Arg Ser Lys Leu 

1795 1800 1805 

His Glu Met Glu Gly Ala Val Lys Ser Lys Phe Lys Ser Thr He Ala 

1810 1815 1820 

Ala Leu Glu Ala Lys He Ala Gin Leu Glu Glu Gin Val Glu Gin Glu 
1825 1830 1835 1840 

Ala Arg Glu Lys Gin Ala Ala Thr Lys Ser Leu Lys Gin Lys Asp Lys 

1845 1850 1855 

Lys Leu Lys Glu He Leu Leu Gin Val Glu Asp Glu Arg Lys Met Ala 

1860 1865 1870 

Glu Gin Tyr Lys Glu Gin Ala Glu Lys Gly Asn Ala Arg Val Lys Gin 

1875 1880 1885 

Leu Lys Arg Gin Leu Glu Glu Ala Glu Glu Glu Ser Gin Arg lie Asn 

1890 1895 1900 

Ala Asn Arg Arg Lys Leu Gin Arg Glu Leu Asp Glu Ala Thr Glu Ser 
1905 1910 1915 1920 

Asn Glu Ala Met Gly Arg Glu Val Asn Ala Leu Lys Ser Lys Leu Arg 

1925 1930 1935 

Arg Gly Asn Glu Thr Ser Phe Val Pro Ser Arg Arg Ser Gly Gly Arg 

1940 1945 1950 

Arg Val He Glu Asn Ala Asp Gly Ser Glu Glu Glu Thr Asp Thr Arg 

1955 1960 1965 

Asp Ala Asp Phe Asn Gly Thr Lys Ala Ser Glu 
e^,1970 1975 

#0>5 
<il1>2097 
^12> DNA 
^13> Human 

<400> 5 

atggcgcaga agggccaact cagtgacgat gagaagttcc tctttgtgga caaaaacttc 60 
^i^aacagcc cagtggccca ggctgactgg gccgccaaga gactcgtctg ggtcccctcg 120 
gpigaagcagg gcttcgaggc agccagcatt aaggaggaga agggggatga ggtggttgtg 180 
g|gctggtgg agaatggcaa gaaggtcacg gttgggaaag atgacatcca gaagatgaac 240 
(ifacccaagt tctccaaggt ggaggacatg gcggagctga cgtgcctcaa cgaagcctcc 300 
||gctacaca acctgaggga gcggtacttc tcagggctaa tatatacgta ctctggcctc 360 
i&gcgtgg tggtcaaccc ctataaacac ctgcccatct actcggagaa gatcgtcgac 420 
i^tacaagg gcaagaagag gcacgagatg ccgcctcaca tctacgccat cgcagacacg 480 
gcctaccgga gcatgcttca agatcgggag gaccagtcca ttctatgcac aggcgagtct 540 
ggagccggga aaaccgaaaa caccaagaag gtcattcagt acctggccgt ggtggcctcc 600 
tcccacaagg gcaagaaaga cacaagtatc acgcaaggcc catcttttgc ctacggagag 660 
ctggaaaagc agcttctaca agcaaacccg attctggagg ctttcggcaa cgccaaaaca 720 
gtgaagaacg acaactcctc acgattcggc aaattcatcc gcatcaactt cgacgtcacg 780 
ggttacatcg tgggagccaa cattgagacc tatctgctag aaaaatcacg ggcaattcgc 840 
caagccagag acgagaggac attccacatc ttttactaca tgattgctgg agccaaggag 900 
aagatgagaa gtgacttgct tttggagggc ttcaacaact acaccttcct ctccaatggc 960 
tttgtgccca tcccagcagc ccaggatgat gagatgttcc aggaaaccgt ggaggccatg 1 020 
gcaatcatgg gtttcagcga ggaggagcag ctatccatat tgaaggtggt atcatcggtc 1 080 
ctgcagcttg gaaatatcgt cttcaagaag gaaagaaaca cagaccaggc gtccatgcca 1140 
gataacacag ctgctcagaa agtttgccac ctcatgggaa ttaatgtgac agatttcacc 1200 
agatccatcc tcactcctcg tatcaaggtt gggcgagatg tggtacagaa agctcagaca 1260 
aaagaacagg ctgactttgc tgtagaggct ttggccaagg caacatatga gcgccttttc 1 320 
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cgctggatac tcacccgcgt gaacaaagcc ctggacaaga cccatcggca aggggcttcc 1380 
ttcctgggga tcctggatat agctggattt gagatctttg aggtgaactc cttcgagcag 1440 
ctgtgcatca actacaccaa cgagaagctg cagcagctct tcaaccacac catgttcatc 1500 
ctggagcagg aggagtacca gcgcgagggc atcgagtgga acttcatcga ctttgggctg 1560 
gacctacagc cctgcatcga gctcatcgag cgaccgaaca accctccagg tgtgctggcc 1620 
ctgctggacg aggaatgctg gttccccaaa gccacggaca agtctttcgt ggagaagctg 1680 
tgcacggagc agggcagcca ccccaagttc cagaagccca agcagctcaa ggacaagact 1740 
gagttctcca tcatccatta tgctgggaag gtggactata atgcgagtgc ctggctgacc 1800 
aagaatatgg acccgctgaa tgacaacgtg acttccctgc tcaatgcctc ctccgacaag 1860 
tttgtggccg acctgtggaa ggacgtggac cgcatcgtgg gcctggacca gatggccaag 1920 
atgacggaga gctcgctgcc cagcgcctcc aagaccaaga agggcatgtt ccgcacagtg 1980 
gggcagctgt acaaggagca gctgggcaag ctgatgacca cgctacgcaa caccacgccc 2040 
aacttcgtgc gctgcatcat ccccaaccac gagaagaggt ccggcaagct ggatgcg 2097 

<210>6 
<211>699 
<212> PRT 
<213> Human 

<400> 6 

Met Ala Gin Lys Gly Gin Leu Ser Asp Asp Glu Lys Phe Leu Phe Val 
1 5 10 15 

Asp Lys Asn Phe He Asn Ser Pro Val Ala Gin Ala Asp Trp Ala Ala 

20 25 30 

y^s Arg Leu Val Trp Val Pro Ser Glu Lys Gin Gly Phe Glu Ala Ala 
t 35 40 45 

§|r lie Lys Glu Glu Lys Gly Asp Glu Val Val Val Glu Leu Val Glu 

f^,50 55 60 

RIn Gly Lys Lys Val Thr Val Gly Lys Asp Asp lie Gin Lys Met Asn 
U 70 75 80 

Bio Pro Lys Phe Ser Lys Val Glu Asp Met Ala Glu Leu Thr Cys Leu 
^ 85 90 95 

A$n Glu Ala Ser Val Leu His Asn Leu Arg Glu Arg Tyr Phe Ser Gly 

/ 100 105 110 

h^u He Tyr Thr Tyr Ser Gly Leu Phe Cys Val Val Val Asn Pro Tyr 

K 115 120 125 

Kf s His Leu Pro He Tyr Ser Glu Lys He Val Asp Met Tyr Lys Gly 

J" 130 135 140 

k|s Lys Arg His Glu Met Pro Pro His lie Tyr Ala He Ala Asp Thr 

Il5 150 155 160 

IKte Tyr Arg Ser Met Leu Gin Asp Arg Glu Asp Gin Ser lie Leu Cys 

165 170 175 

Thr Gly Glu Ser Gly Ala Gly Lys Thr Glu Asn Thr Lys Lys Val lie 

180 185 190 

Gin Tyr Leu Ala Val Val Ala Ser Ser His Lys Gly Lys Lys Asp Thr 

195 200 205 

Ser He Thr Gin Gly Pro Ser Phe Ala Tyr Gly Glu Leu Glu Lys Gin 

210 215 220 

Leu Leu Gin Ala Asn Pro lie Leu Glu Ala Phe Gly Asn Ala Lys Thr 
225 230 235 240 

Val Lys Asn Asp Asn Ser Ser Arg Phe Gly Lys Phe lie Arg He Asn 

245 250 255 

Phe Asp Val Thr Gly Tyr lie Val Gly Ala Asn He Glu Thr Tyr Leu 

260 265 270 

Leu Glu Lys Ser Arg Ala He Arg Gin Ala Arg Asp Glu Arg Thr Phe 
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275 280 285 

His lie Phe Tyr Tyr Met He Ala Gly Ala Lys Glu Lys Met Arg Ser 

290 295 300 

Asp Leu Leu Leu Glu Gly Phe Asn Asn Tyr Thr Phe Leu Ser Asn Gly 
305 310 315 320 

Phe Val Pro He Pro Ala Ala Gin Asp Asp Glu Met Phe Gin Glu Thr 

325 330 335 

Val Glu Ala Met Ala He Met Gly Phe Ser Glu Glu Glu Gin Leu Ser 

340 345 350 

He Leu Lys Val Val Ser Ser Val Leu Gin Leu Gly Asn lie Val Phe 

355 360 365 

Lys Lys Glu Arg Asn Thr Asp Gin Ala Ser Met Pro Asp Asn Thr Ala 

370 375 380 

Ala Gin Lys Val Cys His Leu Met Gly lie Asn Val Thr Asp Phe Thr 
385 390 395 400 

Arg Ser lie Leu Thr Pro Arg He Lys Val Gly Arg Asp Val Val Gin 

405 410 415 

Lys Ala Gin Thr Lys Glu Gin Ala Asp Phe Ala Val Glu Ala Leu Ala 

420 425 430 

Lys Ala Thr Tyr Glu Arg Leu Phe Arg Trp lie Leu Thr Arg Val Asn 

435 440 445 

Lys Ala Leu Asp Lys Thr His Arg Gin Gly Ala Ser Phe Leu Gly He 

450 455 460 

Leu Asp lie Ala Gly Phe Glu He Phe Glu Val Asn Ser Phe Glu Gin 
gS5 470 475 480 

pu Cys He Asn Tyr Thr Asn Glu Lys Leu Gin Gin Leu Phe Asn His 
,1^ 485 490 495 

:|iir Met Phe lie Leu Glu Gin Glu Glu Tyr Gin Arg Glu Gly He Glu 
J;t 500 505 510 

?E|p Asn Phe lie Asp Phe Gly Leu Asp Leu Gin Pro Cys lie Glu Leu 

U] 515 520 525 

il Glu Arg Pro Asn Asn Pro Pro Gly Val Leu Ala Leu Leu Asp Glu 

'^^J 530 535 540 

Glu Cys Trp Phe Pro Lys Ala Thr Asp Lys Ser Phe Val Glu Lys Leu 

§f5 550 555 560 

§(s Thr Glu Gin Gly Ser His Pro Lys Phe Gin Lys Pro Lys Gin Leu 

U 565 570 575 

Cys Asp Lys Thr Glu Phe Ser He He His Tyr Ala Gly Lys Val Asp 

^. 580 585 590 

Jf^r Asn Ala Ser Ala Trp Leu Thr Lys Asn Met Asp Pro Leu Asn Asp 

595 600 605 

Asn Val Thr Ser Leu Leu Asn Ala Ser Ser Asp Lys Phe Val Ala Asp 

610 615 620 

Leu Trp Lys Asp Val Asp Arg He Val Gly Leu Asp Gin Met Ala Lys 
625 630 635 640 

Met Thr Glu Ser Ser Leu Pro Ser Ala Ser Lys Thr Lys Lys Gly Met 

645 650 655 

Phe Arg Thr Val Gly Gin Leu Tyr Lys Glu Gin Leu Gly Lys Leu Met 

660 665 670 

Thr Thr Leu Arg Asn Thr Thr Pro Asn Phe Val Arg Cys He lie Pro 

675 680 685 

Asn His Glu Lys Arg Ser Gly Lys Leu Asp Ala 
690 695 
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<210>7 
<211>2316 
<212> DNA 
<213> Human 

<400> 7 

atggcgcaga agggccaact cagtgacgat gagaagttcc tctttgtgga caaaaacttc 60 
atcaacagcc cagtggccca ggctgactgg gccgccaaga gactcgtctg ggtcccctcg 120 
gagaagcagg gcttcgaggc agccagcatt aaggaggaga agggggatga ggtggttgtg 180 
gagctggtgg agaatggcaa gaaggtcacg gttgggaaag atgacatcca gaagatgaac 240 
ccacccaagt tctccaaggt ggaggacatg gcggagctga cgtgcctcaa cgaagcctcc 300 
gtgctacaca acctgaggga gcggtacttc tcagggctaa tatatacgta ctctggcctc 360 
ttctgcgtgg tggtcaaccc ctataaacac ctgcccatct actcggagaa gatcgtcgac 420 
atgtacaagg gcaagaagag gcacgagatg ccgcctcaca tctacgccat cgcagacacg 480 
gcctaccgga gcatgcttca agatcgggag gaccagtcca ttctatgcac aggcgagtct 540 
ggagccggga aaaccgaaaa caccaagaag gtcattcagt acctggccgt ggtggcctcc 600 
tcccacaagg gcaagaaaga cacaagtatc acgcaaggcc catcttttgc ctacggagag 660 
ctggaaaagc agcttctaca agcaaacccg attctggagg ctttcggcaa cgccaaaaca 720 
gtgaagaacg acaactcctc acgattcggc aaattcatcc gcatcaactt cgacgtcacg 780 
ggttacatcg tgggagccaa cattgagacc tatctgctag aaaaatcacg ggcaattcgc 840 
caagccagag acgagaggac attccacatc ttttactaca tgattgctgg agccaaggag 900 
aagatgagaa gtgacttgct tttggagggc ttcaacaact acaccttcct ctccaatggc 960 
tttgtgccca tcccagcagc ccaggatgat gagatgttcc aggaaaccgt ggaggccatg 1020 
gcaatcatgg gtttcagcga ggaggagcag ctatccatat tgaaggtggt atcatcggtc 1 080 
i^cagcttg gaaatatcgt cttcaagaag gaaagaaaca cagaccaggc gtccatgcca 1 140 
^aacacag ctgctcagaa agtttgccac ctcatgggaa ttaatgtgac agatttcacc 1200 
Igatccatcc tcactcctcg tatcaaggtt gggcgagatg tggtacagaa agctcagaca 1260 
^agaacagg ctgactttgc tgtagaggct ttggccaagg caacatatga gcgccttttc 1320 
dgfctggatac tcacccgcgt gaacaaagcc ctggacaaga cccatcggca aggggcttcc 1380 
tM)tgggga tcctggatat agctggattt gagatctttg aggtgaactc cttcgagcag 1440 
dfltgcatca actacaccaa cgagaagctg cagcagctct tcaaccacac catgttcatc 1500 
<#gagcagg aggagtacca gcgcgagggc atcgagtgga acttcatcga ctttgggctg 1560 
g^ctacagc cctgcatcga gctcatcgag cgaccgaaca accctccagg tgtgctggcc 1620 
Qtgctggacg aggaatgctg gttccccaaa gccacggaca agtctttcgt ggagaagctg 1680 
tigjacggagc agggcagcca ccccaagttc cagaagccca agcagctcaa ggacaagact 1740 
llgttctcca tcatccatta tgctgggaag gtggactata atgcgagtgc ctggctgacc 1800 
^agaatatgg acccgctgaa tgacaacgtg acttccctgc tcaatgcctc ctccgacaag 1 860 
^tggccg acctgtggaa ggacgtggac cgcatcgtgg gcctggacca gatggccaag 1920 
^acggaga gctcgctgcc cagcgcctcc aagaccaaga agggcatgtt ccgcacagtg 1 980 
^gcagctgt acaaggagca gctgggcaag ctgatgacca cgctacgcaa caccacgccc 2040 
Jr^cttcgtgc gctgcatcat ccccaaccac gagaagaggt ccggcaagct ggatgcgttc 2100 
ctggtgctgg agcagctgcg gtgcaatggg gtgctggaag gcattcgcat ctgccggcag 2160 
ggcttcccca accggatcgt cttccaggag ttccgccaac gctacgagat cctggcggcg 2220 
aatgccatcc ccaaaggctt catggacggg aagcaggcct gcattctcat gatcaaagcc 2280 
ctggaacttg accccaactt atacaggata gggcag 2316 

<210>8 
<211>772 
<212> PRT 
<213> Human 

<400> 8 

Met Ala Gin Lys Gly Gin Leu Ser Asp Asp Glu Lys Phe Leu Phe Val 
1 5 10 15 

Asp Lys Asn Phe lie Asn Ser Pro Val Ala Gin Ala Asp Trp Ala Ala 



-17- 



20 25 30 

Lys Arg Leu Val Trp Val Pro Ser Glu Lys Gin Gly Phe Glu Ala Ala 

35 40 45 

Ser lie Lys Glu Glu Lys Gly Asp Glu Val Val Val Glu Leu Val Glu 

50 55 60 

Asn Gly Lys Lys Val Thr Val Gly Lys Asp Asp lie Gin Lys Met Asn 
65 70 75 80 

Pro Pro Lys Phe Ser Lys Val Glu Asp Met Ala Glu Leu Thr Cys Leu 

85 90 95 

Asn Glu Ala Ser Val Leu His Asn Leu Arg Glu Arg Tyr Phe Ser Gly 

100 105 110 

Leu He Tyr Thr Tyr Ser Gly Leu Phe Cys Val Val Val Asn Pro Tyr 

115 120 125 

Lys His Leu Pro lie Tyr Ser Glu Lys lie Val Asp Met Tyr Lys Gly 

130 135 140 

Lys Lys Arg His Glu Met Pro Pro His lie Tyr Ala lie Ala Asp Thr 
145 150 155 160 

Ala Tyr Arg Ser Met Leu Gin Asp Arg Glu Asp Gin Ser lie Leu Cys 

165 170 175 

Thr Gly Glu Ser Gly Ala Gly Lys Thr Glu Asn Thr Lys Lys Val lie 

180 185 190 

Gin Tyr Leu Ala Val Val Ala Ser Ser His Lys Gly Lys Lys Asp Thr 

195 200 205 

Ser lie Thr Gin Gly Pro Ser Phe Ala Tyr Gly Glu Leu Glu Lys Gin 
,?%210 215 220 

glu Leu Gin Ala Asn Pro lie Leu Glu Ala Phe Gly Asn Ala Lys Thr 

115 230 235 240 

Ma Lys Asn Asp Asn Ser Ser Arg Phe Gly Lys Phe lie Arg lie Asn 

fU 245 250 255 

Hie Asp Val Thr Gly Tyr lie Val Gly Ala Asn lie Glu Thr Tyr Leu 

111 260 265 270 

#u Glu Lys Ser Arg Ala lie Arg Gin Ala Arg Asp Glu Arg Thr Phe 

275 280 285 

JHis lie Phe Tyr Tyr Met lie Ala Gly Ala Lys Glu Lys Met Arg Ser 
f=5 290 295 300 

'^p Leu Leu Leu Glu Gly Phe Asn Asn Tyr Thr Phe Leu Ser Asn Gly 

■^5 310 315 320 

fehe Val Pro lie Pro Ala Ala Gin Asp Asp Glu Met Phe Gin Glu Thr 

325 330 335 

tkA Glu Ala Met Ala lie Met Gly Phe Ser Glu Glu Glu Gin Leu Ser 
h= 340 345 350 

lie Leu Lys Val Val Ser Ser Val Leu Gin Leu Gly Asn lie Val Phe 

355 360 365 

Lys Lys Glu Arg Asn Thr Asp Gin Ala Ser Met Pro Asp Asn Thr Ala 

370 375 380 

Ala Gin Lys Val Cys His Leu Met Gly He Asn Val Thr Asp Phe Thr 
385 390 395 400 

Arg Ser lie Leu Thr Pro Arg He Lys Val Gly Arg Asp Val Val Gin 

405 410 415 

Lys Ala Gin Thr Lys Glu Gin Ala Asp Phe Ala Val Glu Ala Leu Ala 

420 425 430 

Lys Ala Thr Tyr Glu Arg Leu Phe Arg Trp He Leu Thr Arg Val Asn 

435 440 445 

Lys Ala Leu Asp Lys Thr His Arg Gin Gly Ala Ser Phe Leu Gly He 
450 455 460 



-18- 



Leu AsiD lie Ala Gly Phe Glu He Phe Glu Val Asn Ser Phe Glu Gin 

465 470 475 480 

Leu Cys He Asn Tyr Thr Asn Glu Lys Leu Gin Gin Leu Phe Asn His 

485 490 495 

Thr Met Phe He Leu Glu Gin Glu Glu Tyr Gin Arg Glu Gly lie Glu 

500 505 510 

Trp Asn Phe He Asp Phe Gly Leu Asp Leu Gin Pro Cys He Glu Leu 

515 520 525 

lie Glu Arg Pro Asn Asn Pro Pro Gly Val Leu Ala Leu Leu Asp Glu 

530 535 540 

Glu Cys Trp Phe Pro Lys Ala Thr Asp Lys Ser Phe Val Glu Lys Leu 
545 550 555 560 

Cys Thr Glu Gin Gly Ser His Pro Lys Phe Gin Lys Pro Lys Gin Leu 

565 570 575 

Lys Asp Lys Thr Glu Phe Ser lie lie His Tyr Ala Gly Lys Val Asp 

580 585 590 

Tyr Asn Ala Ser Ala Trp Leu Thr Lys Asn Met Asp Pro Leu Asn Asp 

595 600 605 

Asn Val Thr Ser Leu Leu Asn Ala Ser Ser Asp Lys Phe Val Ala Asp 

610 615 620 

Leu Trp Lys Asp Val Asp Arg He Val Gly Leu Asp Gin Met Ala Lys 
625 630 635 640 

Met Thr Glu Ser Ser Leu Pro Ser Ala Ser Lys Thr Lys Lys Gly Met 

645 650 655 

Ptie Arg Thr Val Gly Gin Leu Tyr Lys Glu Gin Leu Gly Lys Leu Met 
4^ 660 665 670 

|$r Thr Leu Arg Asn Thr Thr Pro Asn Phe Val Arg Cys He lie Pro 
J 675 680 685 

Nin His Glu Lys Arg Ser Gly Lys Leu Asp Ala Phe Leu Val Leu Glu 

"''=^690 695 700 

^1n Leu Arg Cys Asn Gly Val Leu Glu Gly He Arg He Cys Arg Gin 

#5 710 715 720 

^Siy Phe Pro Asn Arg lie Val Phe Gin Glu Phe Arg Gin Arg Tyr Glu 

, 725 730 735 

Hf Leu Ala Ala Asn Ala He Pro Lys Gly Phe Met Asp Gly Lys Gin 

7^ 740 745 750 

l^a Cys He Leu Met He Lys Ala Leu Glu Leu Asp Pro Asn Leu Tyr 

755 760 765 

:Mg lie Gly Gin 
770 

<210>9 
<211>2547 
<212> DNA 
<213> Hunnan 

<400> 9 

atggcgcaga agggccaact cagtgacgat gagaagttcc tctttgtgga caaaaacttc 60 
atcaacagcc cagtggccca ggctgactgg gccgccaaga gactcgtctg ggtcccctcg 120 
gagaagcagg gcttcgaggc agccagcatt aaggaggaga agggggatga ggtggttgtg 180 
gagctggtgg agaatggcaa gaaggtcacg gttgggaaag atgacatcca gaagatgaac 240 
ccacccaagt tctccaaggt ggaggacatg gcggagctga cgtgcctcaa cgaagcctcc 300 
gtgctacaca acctgaggga gcggtacttc tcagggctaa tatatacgta ctctggcctc 360 
ttctgcgtgg tggtcaaccc ctataaacac ctgcccatct actcggagaa gatcgtcgac 420 
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atgtacaagg gcaagaagag gcacgagatg ccgcctcaca tctacgccat cgcagacacg 480 
gcctaccgga gcatgcttca agatcgggag gaccagtcca ttctatgcac aggcgagtct 540 
ggagccggga aaaccgaaaa caccaagaag gtcattcagt acctggccgt ggtggcctcc 600 
tcccacaagg gcaagaaaga cacaagtatc acgcaaggcc catcttttgc ctacggagag 660 
ctggaaaagc agcttctaca agcaaacccg attctggagg ctttcggcaa cgccaaaaca 720 
gtgaagaacg acaactcctc acgattcggc aaattcatcc gcatcaactt cgacgtcacg 780 
ggttacatcg tgggagccaa cattgagacc tatctgctag aaaaatcacg ggcaattcgc 840 
caagccagag acgagaggac attccacatc ttttactaca tgattgctgg agccaaggag 900 
aagatgagaa gtgacttgct tttggagggc ttcaacaact acaccttcct ctccaatggc 960 
tttgtgccca tcccagcagc ccaggatgat gagatgttcc aggaaaccgt ggaggccatg 1020 
gcaatcatgg gtttcagcga ggaggagcag ctatccatat tgaaggtggt atcatcggtc 1080 
ctgcagcttg gaaatatcgt cttcaagaag gaaagaaaca cagaccaggc gtccatgcca 1 140 
gataacacag ctgctcagaa agtttgccac ctcatgggaa ttaatgtgac agatttcacc 1200 
agatccatcc tcactcctcg tatcaaggtt gggcgagatg tggtacagaa agctcagaca 1260 
aaagaacagg ctgactttgc tgtagaggct ttggccaagg caacatatga gcgccttttc 1320 
cgctggatac tcacccgcgt gaacaaagcc ctggacaaga cccatcggca aggggcttcc 1380 
ttcctgggga tcctggatat agctggattt gagatctttg aggtgaactc cttcgagcag 1440 
ctgtgcatca actacaccaa cgagaagctg cagcagctct tcaaccacac catgttcatc 1 500 
ctggagcagg aggagtacca gcgcgagggc atcgagtgga acttcatcga ctttgggctg 1560 
gacctacagc cctgcatcga gctcatcgag cgaccgaaca accctccagg tgtgctggcc 1620 
ctgctggacg aggaatgctg gttccccaaa gccacggaca agtctttcgt ggagaagctg 1680 
tgcacggagc agggcagcca ccccaagttc cagaagccca agcagctcaa ggacaagact 1740 
gagttctcca tcatccatta tgctgggaag gtggactata atgcgagtgc ctggctgacc 1800 
aagaatatgg acccgctgaa tgacaacgtg acttccctgc tcaatgcctc ctccgacaag 1860 
Slptggccg acctgtggaa ggacgtggac cgcatcgtgg gcctggacca gatggccaag 1920 
ll^acggaga gctcgctgcc cagcgcctcc aagaccaaga agggcatgtt ccgcacagtg 1980 
Iggcagctgt acaaggagca gctgggcaag ctgatgacca cgctacgcaa caccacgccc 2040 
pcttcgtgc gctgcatcat ccccaaccac gagaagaggt ccggcaagct ggatgcgttc 2100 
a^gtgctgg agcagctgcg gtgcaatggg gtgctggaag gcattcgcat ctgccggcag 2160 
ggcttcccca accggatcgt cttccaggag ttccgccaac gctacgagat cctggcggcg 2220 
ptgccatcc ccaaaggctt catggacggg aagcaggcct gcattctcat gatcaaagcc 2280 
Oj^gaacttg accccaactt atacaggata gggcagagca aaatcttctt ccgaactggc 2340 
ilDCtggccc acctagagga ggagcgagat ttgaagatca ccgatgtcat catggccttc 2400 
paggcgatgt gtcgtggcta cttggccaga aaggcttttg ccaagaggca gcagcagctg 2460 
^fcgccatga aggtgattca gaggaactgc gccgcctacc tcaagctgcg gaactggcag 2520 
ygtggaggc ttttcaccaa agtgaag 2547 

|^10> 10 
S|l1> 849 
Ill2> PRT 
k213> Human 

<400> 10 

Met Ala Gin Lys Giy Gin Leu Ser Asp Asp Glu Lys Phe Leu Phe Val 
1 5 10 15 

Asp Lys Asn Phe lie Asn Ser Pro Val Ala Gin Ala Asp Trp Ala Ala 

20 25 30 

Lys Arg Leu Val Trp Val Pro Ser Glu Lys Gin Gly Phe Glu Ala Ala 

35 40 45 

Ser He Lys Glu Glu Lys Gly Asp Glu Val Val Val Glu Leu Val Glu 

50 55 60 

Asn Giy Lys Lys Val Thr Val Giy Lys Asp Asp lie Gin Lys Met Asn 
65 70 75 80 

Pro Pro Lys Phe Ser Lys Val Glu Asp Met Ala Glu Leu Thr Cys Leu 
85 90 95 
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Asn Glu Ala Ser Val Leu His Asn Leu Arg Glu Arg Tyr Phe Ser Gly 

100 105 110 

Leu lie Tyr Thr Tyr Ser Gly Leu Phe Cys Val Val Val Asn Pro Tyr 

115 120 125 

Lys His Leu Pro lie Tyr Ser Glu Lys lie Val Asp Met Tyr Lys Gly 

130 135 140 

Lys Lys Arg His Glu Met Pro Pro His lie Tyr Ala He Ala Asp Thr 
145 150 155 160 

Ala Tyr Arg Ser Met Leu Gin Asp Arg Glu Asp Gin Ser lie Leu Cys 

165 170 175 

Thr Gly Glu Ser Gly Ala Gly Lys Thr Glu Asn Thr Lys Lys Val He 

180 185 190 

Gin Tyr Leu Ala Val Val Ala Ser Ser His Lys Gly Lys Lys Asp Thr 

195 200 205 

Ser lie Thr Gin Gly Pro Ser Phe Ala Tyr Gly Glu Leu Glu Lys Gin 

210 215 220 

Leu Leu Gin Ala Asn Pro lie Leu Glu Ala Phe Gly Asn Ala Lys Thr 
225 230 235 240 

Val Lys Asn Asp Asn Ser Ser Arg Phe Gly Lys Phe He Arg lie Asn 

245 250 255 

Phe Asp Val Thr Gly Tyr lie Val Gly Ala Asn He Glu Thr Tyr Leu 

260 265 270 

Leu Glu Lys Ser Arg Ala lie Arg Gin Ala Arg Asp Glu Arg Thr Phe 

275 280 285 

h^ts He Phe Tyr Tyr Met He Ala Gly Ala Lys Glu Lys Met Arg Ser 
;S290 295 300 

Mp Leu Leu Leu Glu Gly Phe Asn Asn Tyr Thr Phe Leu Ser Asn Gly 
W 310 315 320 

fHe Val Pro He Pro Ala Ala Gin Asp Asp Glu Met Phe Gin Glu Thr 
"'^ 325 330 335 

iM\ Glu Ala Met Ala He Met Gly Phe Ser Glu Glu Glu Gin Leu Ser 
m 340 345 350 

If^Leu Lys Val Val Ser Ser Val Leu Gin Leu Gly Asn lie Val Phe 
= 355 360 365 

Ljs Lys Glu Arg Asn Thr Asp Gin Ala Ser Met Pro Asp Asn Thr Ala 
IS370 375 380 

Mrk Gin Lys Val Cys His Leu Met Gly He Asn Val Thr Asp Phe Thr 
^5 390 395 400 

Ser He Leu Thr Pro Arg He Lys Val Gly Arg Asp Val Val Gin 

405 410 415 

Ala Gin Thr Lys Glu Gin Ala Asp Phe Ala Val Glu Ala Leu Ala 
420 425 430 

Lys Ala Thr Tyr Glu Arg Leu Phe Arg Trp He Leu Thr Arg Val Asn 

435 440 445 

Lys Ala Leu Asp Lys Thr His Arg Gin Gly Ala Ser Phe Leu Gly He 

450 455 460 

Leu Asp lie Ala Gly Phe Glu He Phe Glu Val Asn Ser Phe Glu Gin 
465 470 475 480 

Leu Cys lie Asn Tyr Thr Asn Glu Lys Leu Gin Gin Leu Phe Asn His 

485 490 495 

Thr Met Phe He Leu Glu Gin Glu Glu Tyr Gin Arg Glu Gly lie Glu 

500 505 510 

Trp Asn Phe lie Asp Phe Gly Leu Asp Leu Gin Pro Cys He Glu Leu 

515 520 525 

He Glu Arg Pro Asn Asn Pro Pro Gly Val Leu Ala Leu Leu Asp Glu 
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530 535 540 

Glu Cys Trp Phe Pro Lys Ala Thr Asp Lys Ser Phe Val Glu Lys Leu 
545 550 555 560 

Cys Thr Glu Gin Gly Ser His Pro Lys Phe Gin Lys Pro Lys Gin Leu 

565 570 575 

Lys Asp Lys Thr Glu Phe Ser lie He His Tyr Ala Gly Lys Val Asp 

580 585 590 

Tyr Asn Ala Ser Ala Trp Leu Thr Lys Asn Met Asp Pro Leu Asn Asp 

595 600 605 

Asn Val Thr Ser Leu Leu Asn Ala Ser Ser Asp Lys Phe Val Ala Asp 

610 615 620 

Leu Trp Lys Asp Val Asp Arg He Val Gly Leu Asp Gin Met Ala Lys 
625 630 635 640 

Met Thr Glu Ser Ser Leu Pro Ser Ala Ser Lys Thr Lys Lys Gly Met 

645 650 655 

Phe Arg Thr Val Gly Gin Leu Tyr Lys Glu Gin Leu Gly Lys Leu Met 

660 665 670 

Thr Thr Leu Arg Asn Thr Thr Pro Asn Phe Val Arg Cys He He Pro 

675 680 685 

Asn His Glu Lys Arg Ser Gly Lys Leu Asp Ala Phe Leu Val Leu Glu 

690 695 700 

Gin Leu Arg Cys Asn Gly Val Leu Glu Gly He Arg He Cys Arg Gin 
705 710 715 720 

Gly Phe Pro Asn Arg lie Val Phe Gin Glu Phe Arg Gin Arg Tyr Glu 
fj 725 730 735 

nl Leu Ala Ala Asn Ala He Pro Lys Gly Phe Met Asp Gly Lys Gin 

740 745 750 

i||a Cys He Leu Met He Lys Ala Leu Glu Leu Asp Pro Asn Leu Tyr 
P=! 755 760 765 

Alg He Gly Gin Ser Lys lie Phe Phe Arg Thr Gly Val Leu Ala His 

111770 775 780 

Su Glu Glu Glu Arg Asp Leu Lys He Thr Asp Val He Met Ala Phe 

7^5 790 795 800 

Gin Ala Met Cys Arg Gly Tyr Leu Ala Arg Lys Ala Phe Ala Lys Arg 

p= 805 810 815 

Pn Gin Gin Leu Thr Ala Met Lys Val lie Gin Arg Asn Cys Ala Ala 

2 820 825 830 

l^r Leu Lys Leu Arg Asn Trp Gin Trp Trp Arg Leu Phe Thr Lys Val 
y 835 840 845 



<210> 11 
<211>2556 
<212> DNA 
<213> Human 

<400> 11 

atggcgcaga agggccaact cagtgacgat gagaagttcc tctttgtgga caaaaacttc 60 
atcaacagcc cagtggccca ggctgactgg gccgccaaga gactcgtctg ggtcccctcg 120 
gagaagcagg gcttcgaggc agccagcatt aaggaggaga agggggatga ggtggttgtg 180 
gagctggtgg agaatggcaa gaaggtcacg gttgggaaag atgacatcca gaagatgaac 240 
ccacccaagt tctccaaggt ggaggacatg gcggagctga cgtgcctcaa cgaagcctcc 300 
gtgctacaca acctgaggga gcggtacttc tcagggctaa tatatacgta ctctggcctc 360 
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r I 

ttctgcgtgg tggtcaaccc ctataaacac ctgcccatct actcggagaa gatcgtcgac 420 
atgtacaagg gcaagaagag gcacgagatg ccgcctcaca tctacgccat cgcagacacg 480 
gcctaccgga gcatgcttca agatcgggag gaccagtcca ttctatgcac aggcgagtct 540 
ggagccggga aaaccgaaaa caccaagaag gtcattcagt acctggccgt ggtggcctcc 600 
tcccacaagg gcaagaaaga cacaagtatc acgcaaggcc catcttttgc ctacggagag 660 
ctggaaaagc agcttctaca agcaaacccg attctggagg ctttcggcaa cgccaaaaca 720 
gtgaagaacg acaactcctc acgattcggc aaattcatcc gcatcaactt cgacgtcacg 780 
ggttacatcg tgggagccaa cattgagacc tatctgctag aaaaatcacg ggcaattcgc 840 
caagccagag acgagaggac attccacatc ttttactaca tgattgctgg agccaaggag 900 
aagatgagaa gtgacttgct tttggagggc ttcaacaact acaccttcct ctccaatggc 960 
tttgtgccca tcccagcagc ccaggatgat gagatgttcc aggaaaccgt ggaggccatg 1 020 
gcaatcatgg gtttcagcga ggaggagcag ctatccatat tgaaggtggt atcatcggtc 1 080 
ctgcagcttg gaaatatcgt cttcaagaag gaaagaaaca cagaccaggc gtccatgcca 1 140 
gataacacag ctgctcagaa agtttgccac ctcatgggaa ttaatgtgac agatttcacc 1200 
agatccatcc tcactcctcg tatcaaggtt gggcgagatg tggtacagaa agctcagaca 1260 
aaagaacagg ctgactttgc tgtagaggct ttggccaagg caacatatga gcgccttttc 1320 
cgctggatac tcacccgcgt gaacaaagcc ctggacaaga cccatcggca aggggcttcc 1380 
ttcctgggga tcctggatat agctggattt gagatctttg aggtgaactc cttcgagcag 1440 
ctgtgcatca actacaccaa cgagaagctg cagcagctct tcaaccacac catgttcatc 1 500 
ctggagcagg aggagtacca gcgcgagggc atcgagtgga acttcatcga ctttgggctg 1560 
gacctacagc cctgcatcga gctcatcgag cgaccgaaca accctccagg tgtgctggcc 1620 
ctgctggacg aggaatgctg gttccccaaa gccacggaca agtctttcgt ggagaagctg 1680 
tgcacggagc agggcagcca ccccaagttc cagaagccca agcagctcaa ggacaagact 1740 
gagttctcca tcatccatta tgctgggaag gtggactata atgcgagtgc ctggctgacc 1800 
^gaatatgg acccgctgaa tgacaacgtg acttccctgc tcaatgcctc ctccgacaag 1860 
il^tggccg acctgtggaa ggacgtggac cgcatcgtgg gcctggacca gatggccaag 1920 
i^acggaga gctcgctgcc cagcgcctcc aagaccaaga agggcatgtt ccgcacagtg 1980 
|ggcagctgt acaaggagca gctgggcaag ctgatgacca cgctacgcaa caccacgccc 2040 
aMcttcgtgc gctgcatcat ccccaaccac gagaagaggt ccggcaagct ggatgcgttc 2100 
^t|gtgctgg agcagctgcg gtgcaatggg gtgctggaag gcattcgcat ctgccggcag 2160 
Ipcttcccca accggatcgt cttccaggag ttccgccaac gctacgagat cctggcggcg 2220 
gitgccatcc ccaaaggctt catggacggg aagcaggcct gcattctcat gatcaaagcc 2280 
o^gaacttg accccaactt atacaggata gggcagagca aaatcttctt ccgaactggc 2340 
gtcctggccc acctagagga ggagcgagat ttgaagatca ccgatgtcat catggccttc 2400 
^,9gcgatgt gtcgtggcta cttggccaga aaggcttttg ccaagaggca gcagcagctg 2460 
Sicgccatga aggtgattca gaggaactgc gccgcctacc tcaagctgcg gaactggcag 2520 
t^'^tggaggc ttttcaccaa agtgaagcca ctgctg 2556 

^10> 12 
^11>852 
M12> PRT 
<213> Human 

<400> 12 

Met Ala Gin Lys Gly Gin Leu Ser Asp Asp GIu Lys Phe Leu Phe Val 
1 5 10 15 

Asp Lys Asn Phe lie Asn Ser Pro Val Ala Gin Ala Asp Trp Ala Ala 

20 25 30 

Lys Arg Leu Val Trp Val Pro Ser GIu Lys Gin Gly Phe GIu Ala Ala 

35 40 45 

Ser He Lys GIu GIu Lys Gly Asp GIu Val Val Val GIu Leu Val GIu 

50 55 60 

Asn Gly Lys Lys Val Thr Val Gly Lys Asp Asp He Gin Lys Met Asn 
65 70 75 80 

Pro Pro Lys Phe Ser Lys Val GIu Asp Met Ala GIu Leu Thr Cys Leu 
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85 90 95 

Asn Glu Ala Ser Val Leu His Asn Leu Arg Glu Arg Tyr Phe Ser Gly 

100 105 110 

Leu lie Tyr Thr Tyr Ser Gly Leu Phe Cys Val Val Val Asn Pro Tyr 

115 120 125 

Lys His Leu Pro lie Tyr Ser Glu Lys lie Val Asp Met Tyr Lys Gly 

130 135 140 

Lys Lys Arg His Glu Met Pro Pro His lie Tyr Ala lie Ala Asp Thr 
145 150 155 160 

Ala Tyr Arg Ser Met Leu Gin Asp Arg Glu Asp Gin Ser lie Leu Cys 

165 170 175 

Thr Gly Glu Ser Gly Ala Gly Lys Thr Glu Asn Thr Lys Lys Val He 

180 185 190 

Gin Tyr Leu Ala Val Val Ala Ser Ser His Lys Gly Lys Lys Asp Thr 

195 200 205 

Ser lie Thr Gin Gly Pro Ser Phe Ala Tyr Gly Glu Leu Glu Lys Gin 

210 215 220 

Leu Leu Gin Ala Asn Pro He Leu Glu Ala Phe Gly Asn Ala Lys Thr 
225 230 235 240 

Val Lys Asn Asp Asn Ser Ser Arg Phe Gly Lys Phe He Arg He Asn 

245 250 255 

Phe Asp Val Thr Gly Tyr lie Val Gly Ala Asn He Glu Thr Tyr Leu 

260 265 270 

Leu Glu Lys Ser Arg Ala He Arg Gin Ala Arg Asp Glu Arg Thr Phe 
fj 275 280 285 

j|& He Phe Tyr Tyr Met He Ala Gly Ala Lys Glu Lys Met Arg Ser 
;':?290 295 300 

Mp Leu Leu Leu Glu Gly Phe Asn Asn Tyr Thr Phe Leu Ser Asn Gly 

§95 310 315 320 

Ne Val Pro He Pro Ala Ala Gin Asp Asp Glu Met Phe Gin Glu Thr 

yi 325 330 335 

W Glu Ala Met Ala lie Met Gly Phe Ser Glu Glu Glu Gin Leu Ser 

Hj 340 345 350 

Ue Leu Lys Val Val Ser Ser Val Leu Gin Leu Gly Asn He Val Phe 

g 355 360 365 

Lys Glu Arg Asn Thr Asp Gin Ala Ser Met Pro Asp Asn Thr Ala 
I-;'370 375 380 

1^ Gin Lys Val Cys His Leu Met Gly He Asn Val Thr Asp Phe Thr 
W5 390 395 400 

Ser He Leu Thr Pro Arg lie Lys Val Gly Arg Asp Val Val Gin 
405 410 415 

Lys Ala Gin Thr Lys Glu Gin Ala Asp Phe Ala Val Glu Ala Leu Ala 

420 425 430 

Lys Ala Thr Tyr Glu Arg Leu Phe Arg Trp He Leu Thr Arg Val Asn 

435 440 445 

Lys Ala Leu Asp Lys Thr His Arg Gin Gly Ala Ser Phe Leu Gly He 

450 455 460 

Leu Asp He Ala Gly Phe Glu He Phe Glu Val Asn Ser Phe Glu Gin 
465 470 475 480 

Leu Cys He Asn Tyr Thr Asn Glu Lys Leu Gin Gin Leu Phe Asn His 

485 490 495 

Thr Met Phe He Leu Glu Gin Glu Glu Tyr Gin Arg Glu Gly He Glu 

500 505 510 

Trp Asn Phe He Asp Phe Gly Leu Asp Leu Gin Pro Cys He Glu Leu 
515 520 525 
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lie Glu Arg Pro Asn Asn Pro Pro Gly Val Leu Ala Leu Leu Asp Glu 

530 535 540 

Glu Cys Trp Phe Pro Lys Ala Thr Asp Lys Ser Phe Val Glu Lys Leu 
545 550 555 560 

Cys Thr Glu Gin Gly Ser His Pro Lys Phe Gin Lys Pro Lys Gin Leu 

565 570 575 

Lys Asp Lys Thr Glu Phe Ser lie lie His Tyr Ala Gly Lys Val Asp 

580 585 590 

Tyr Asn Ala Ser Ala Trp Leu Thr Lys Asn Met Asp Pro Leu Asn Asp 

595 600 605 

Asn Val Thr Ser Leu Leu Asn Ala Ser Ser Asp Lys Phe Val Ala Asp 

610 615 620 

Leu Trp Lys Asp Val Asp Arg He Val Gly Leu Asp Gin Met Ala Lys 
625 630 635 640 

Met Thr Glu Ser Ser Leu Pro Ser Ala Ser Lys Thr Lys Lys Gly Met 

645 650 655 

Phe Arg Thr Val Gly Gin Leu Tyr Lys Glu Gin Leu Gly Lys Leu Met 

660 665 670 

Thr Thr Leu Arg Asn Thr Thr Pro Asn Phe Val Arg Cys lie lie Pro 

675 680 685 

Asn His Glu Lys Arg Ser Gly Lys Leu Asp Ala Phe Leu Val Leu Glu 

690 695 700 

Gin Leu Arg Cys Asn Gly Val Leu Glu Gly He Arg He Cys Arg Gin 
705 710 715 720 

G<y Phe Pro Asn Arg He Val Phe Gin Glu Phe Arg Gin Arg Tyr Glu 

725 730 735 

lip: Leu Ala Ala Asn Ala He Pro Lys Gly Phe Met Asp Gly Lys Gin 
^ 740 745 750 

M\k Cys He Leu Met He Lys Ala Leu Glu Leu Asp Pro Asn Leu Tyr 
755 760 765 

He Gly Gin Ser Lys He Phe Phe Arg Thr Gly Val Leu Ala His 

i|770 775 780 

bqu Glu Glu Glu Arg Asp Leu Lys lie Thr Asp Val He Met Ala Phe 

185 790 795 800 

©tn Ala Met Cys Arg Gly Tyr Leu Ala Arg Lys Ala Phe Ala Lys Arg 

d 805 810 815 

efn Gin Gin Leu Thr Ala Met Lys Val He Gin Arg Asn Cys Ala Ala 

^ 820 825 830 

^r Leu Lys Leu Arg Asn Trp Gin Trp Trp Arg Leu Phe Thr Lys Val 
p 835 840 845 

Pro Leu Leu 
850 



<210> 13 
<211>2535 
<212> DNA 
<213> Human 

<400> 13 

atggcgcaga agggccaact cagtgacgat gagaagttcc tctttgtgga caaaaacttc 60 
atcaacagcc cagtggccca ggctgactgg gccgccaaga gactcgtctg ggtcccctcg 120 
gagaagcagg gcttcgaggc agccagcatt aaggaggaga agggggatga ggtggttgtg 180 
gagctggtgg agaatggcaa gaaggtcacg gttgggaaag atgacatcca gaagatgaac 240 
ccacccaagt tctccaaggt ggaggacatg gcggagctga cgtgcctcaa cgaagcctcc 300 
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t t 

gtgctacaca acctgaggga gcggtacttc tcagggctaa tatatacgta ctctggcctc 360 
ttctgcgtgg tggtcaaccc ctataaacac ctgcccatct actcggagaa gatcgtcgac 420 
atgtacaagg gcaagaagag gcacgagatg ccgcctcaca tctacgccat cgcagacacg 480 
gcctaccgga gcatgcttca agatcgggag gaccagtcca ttctatgcac aggcgagtct 540 
ggagccggga aaaccgaaaa caccaagaag gtcattcagt acctggccgt ggtggcctcc 600 
tcccacaagg gcaagaaaga cacaagtatc acgggagagc tggaaaagca gcttctacaa 660 
gcaaacccga ttctggaggc tttcggcaac gccaaaacag tgaagaacga caactcctca 720 
cgattcggca aattcatccg catcaacttc gacgtcacgg gttacatcgt gggagccaac 780 
attgagacct atctgctaga aaaatcacgg gcaattcgcc aagccagaga cgagaggaca 840 
ttccacatct tttactacat gattgctgga gccaaggaga agatgagaag tgacttgctt 900 
ttggagggct tcaacaacta caccttcctc tccaatggct ttgtgcccat cccagcagcc 960 
caggatgatg agatgttcca ggaaaccgtg gaggccatgg caatcatggg tttcagcgag 1020 
gaggagcagc tatccatatt gaaggtggta tcatcggtcc tgcagcttgg aaatatcgtc 1 080 
ttcaagaagg aaagaaacac agaccaggcg tccatgccag ataacacagc tgctcagaaa 1140 
gtttgccacc tcatgggaat taatgtgaca gatttcacca gatccatcct cactcctcgt 1200 
atcaaggttg ggcgagatgt ggtacagaaa gctcagacaa aagaacaggc tgactttgct 1260 
gtagaggctt tggccaaggc aacatatgag cgccttttcc gctggatact cacccgcgtg 1320 
aacaaagccc tggacaagac ccatcggcaa ggggcttcct tcctggggat cctggatata 1380 
gctggatttg agatctttga ggtgaactcc ttcgagcagc tgtgcatcaa ctacaccaac 1440 
gagaagctgc agcagctctt caaccacacc atgttcatcc tggagcagga ggagtaccag 1500 
cgcgagggca tcgagtggaa cttcatcgac tttgggctgg acctacagcc ctgcatcgag 1560 
ctcatcgagc gaccgaacaa ccctccaggt gtgctggccc tgctggacga ggaatgctgg 1620 
ttccccaaag ccacggacaa gtctttcgtg gagaagctgt gcacggagca gggcagccac 1680 
cccaagttcc agaagcccaa gcagctcaag gacaagactg agttctccat catccattat 1 740 
Qftgggaagg tggactataa tgcgagtgcc tggctgacca agaatatgga cccgctgaat 1800 
^acaacgtga cttccctgct caatgcctcc tccgacaagt ttgtggccga cctgtggaag 1860 
glcgtggacc gcatcgtggg cctggaccag atggccaaga tgacggagag ctcgctgccc 1920 
Sgcgcctcca agaccaagaa gggcatgttc cgcacagtgg ggcagctgta caaggagcag 1980 
H^ggcaagc tgatgaccac gctacgcaac accacgccca acttcgtgcg ctgcatcatc 2040 
.d|caaccacg agaagaggtc cggcaagctg gatgcgttcc tggtgctgga gcagctgcgg 2100 
i^aatgggg tgctggaagg cattcgcatc tgccggcagg gcttccccaa ccggatcgtc 2160 
tt^caggagt tccgccaacg ctacgagatc ctggcggcga atgccatccc caaaggcttc 2220 
yggacggga agcaggcctg cattctcatg atcaaagccc tggaacttga ccccaactta 2280 
tacaggatag ggcagagcaa aatcttcttc cgaactggcg tcctggccca cctagaggag 2340 
g^gcgagatt tgaagatcac cgatgtcatc atggccttcc aggcgatgtg tcgtggctac 2400 
ligccagaa aggcttttgc caagaggcag cagcagctga ccgccatgaa ggtgattcag 2460 
aggaactgcg ccgcctacct caagctgcgg aactggcagt ggtggaggct tttcaccaaa 2520 
l^gaagccac tgctg 2535 

ftlO> 14 
^11>845 
<212> PRT 
<213> Human 

<400> 14 

Met Ala Gin Lys Gly Gin Leu Ser Asp Asp Glu Lys Phe Leu Phe Val 
1 5 10 15 

Asp Lys Asn Phe lie Asn Ser Pro Val Ala Gin Ala Asp Trp Ala Ala 

20 25 30 

Lys Arg Leu Val Trp Val Pro Ser Glu Lys Gin Gly Phe Glu Ala Ala 

35 40 45 

Ser lie Lys Glu Glu Lys Gly Asp Glu Val Val Val Glu Leu Val Glu 

50 55 60 

Asn Gly Lys Lys Val Thr Val Gly Lys Asp Asp He Gin Lys Met Asn 
65 70 75 80 
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Pro Pro Lys Phe Ser Lys Val Glu Asp Met Ala Glu Leu Thr Cys Leu 

85 90 95 

Asn Glu Ala Ser Val Leu His Asn Leu Arg Glu Arg Tyr Phe Ser Gly 

100 105 110 

Leu lie Tyr Thr Tyr Ser Gly Leu Phe Cys Val Val Val Asn Pro Tyr 

115 120 125 

Lys His Leu Pro lie Tyr Ser Glu Lys He Val Asp Met Tyr Lys Gly 

130 135 140 

Lys Lys Arg His Glu Met Pro Pro His He Tyr Ala lie Ala Asp Thr 
145 150 155 160 

Ala Tyr Arg Ser Met Leu Gin Asp Arg Glu Asp Gin Ser lie Leu Cys 

165 170 175 

Thr Gly Glu Ser Gly Ala Gly Lys Thr Glu Asn Thr Lys Lys Val He 

180 185 190 

Gin Tyr Leu Ala Val Val Ala Ser Ser His Lys Gly Lys Lys Asp Thr 

195 200 205 

Ser He Thr Gly Glu Leu Glu Lys Gin Leu Leu Gin Ala Asn Pro He 

210 215 220 

Leu Glu Ala Phe Gly Asn Ala Lys Thr Val Lys Asn Asp Asn Ser Ser 
225 230 235 240 

Arg Phe Gly Lys Phe lie Arg lie Asn Phe Asp Val Thr Gly Tyr He 

245 250 255 

Val Gly Ala Asn lie Glu Thr Tyr Leu Leu Glu Lys Ser Arg Ala lie 

260 265 270 

Aig Gin Ala Arg Asp Glu Arg Thr Phe His lie Phe Tyr Tyr Met lie 
^ 275 280 285 

Ma Gly Ala Lys Glu Lys Met Arg Ser Asp Leu Leu Leu Glu Gly Phe 
fcgO 295 300 

Mt\ Asn Tyr Thr Phe Leu Ser Asn Gly Phe Val Pro He Pro Ala Ala 

^5 310 315 320 

ill Asp Asp Glu Met Phe Gin Glu Thr Val Glu Ala Met Ala lie Met 

# 325 330 335 

®^ Phe Ser Glu Glu Glu Gin Leu Ser lie Leu Lys Val Val Ser Ser 

, 340 345 350 

Val Leu Gin Leu Gly Asn lie Val Phe Lys Lys Glu Arg Asn Thr Asp 

m 355 360 365 

Qh Ala Ser Met Pro Asp Asn Thr Ala Ala Gin Lys Val Cys His Leu 
J!370 375 380 

^t Gly He Asn Val Thr Asp Phe Thr Arg Ser lie Leu Thr Pro Arg 

il5 390 395 400 

U Lys Val Gly Arg Asp Val Val Gin Lys Ala Gin Thr Lys Glu Gin 

405 410 415 

Ala Asp Phe Ala Val Glu Ala Leu Ala Lys Ala Thr Tyr Glu Arg Leu 

420 425 430 

Phe Arg Trp lie Leu Thr Arg Val Asn Lys Ala Leu Asp Lys Thr His 

435 440 445 

Arg Gin Gly Ala Ser Phe Leu Gly lie Leu Asp lie Ala Gly Phe Glu 

450 455 460 

He Phe Glu Val Asn Ser Phe Glu Gin Leu Cys lie Asn Tyr Thr Asn 
465 470 475 480 

Glu Lys Leu Gin Gin Leu Phe Asn His Thr Met Phe He Leu Glu Gin 

485 490 495 

Glu Glu Tyr Gin Arg Glu Gly lie Glu Trp Asn Phe He Asp Phe Gly 

500 505 510 

Leu Asp Leu Gin Pro Cys lie Glu Leu He Glu Arg Pro Asn Asn Pro 
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515 520 525 

Pro Gly Val Leu Ala Leu Leu Asp Glu Glu Cys Trp Phe Pro Lys Ala 

530 535 540 

Thr Asp Lys Ser Phe Val Glu Lys Leu Cys Thr Glu Gin Gly Ser His 
545 550 555 560 

Pro Lys Phe Gin Lys Pro Lys Gin Leu Lys Asp Lys Thr Glu Phe Ser 

565 570 575 

He lie His Tyr Ala Gly Lys Val Asp Tyr Asn Ala Ser Ala Trp Leu 

580 585 590 

Thr Lys Asn Met Asp Pro Leu Asn Asp Asn Val Thr Ser Leu Leu Asn 

595 600 605 

Ala Ser Ser Asp Lys Phe Val Ala Asp Leu Trp Lys Asp Val Asp Arg 

610 615 620 

He Val Gly Leu Asp Gin Met Ala Lys Met Thr Glu Ser Ser Leu Pro 
625 630 635 640 

Ser Ala Ser Lys Thr Lys Lys Gly Met Phe Arg Thr Val Gly Gin Leu 

645 650 655 

Tyr Lys Glu Gin Leu Gly Lys Leu Met Thr Thr Leu Arg Asn Thr Thr 

660 665 670 

Pro Asn Phe Val Arg Cys lie lie Pro Asn His Glu Lys Arg Ser Gly 

675 680 685 

Lys Leu Asp Ala Phe Leu Val Leu Glu Gin Leu Arg Cys Asn Gly Val 

690 695 700 

Leu Glu Gly He Arg He Cys Arg Gin Gly Phe Pro Asn Arg lie Val 

710 715 720 

ifele Gin Glu Phe Arg Gin Arg Tyr Glu lie Leu Ala Ala Asn Ala lie 
1* 725 730 735 

:|fo Lys Gly Phe Met Asp Gly Lys Gin Ala Cys lie Leu Met He Lys 
Hi 740 745 750 

Ma Leu Glu Leu Asp Pro Asn Leu Tyr Arg He Gly Gin Ser Lys He 
Ul 755 760 765 

i|tie Phe Arg Thr Gly Val Leu Ala His Leu Glu Glu Glu Arg Asp Leu 
j 770 775 780 

JLys lie Thr Asp Val He Met Ala Phe Gin Ala Met Cys Arg Gly Tyr 

.f65 790 795 800 

&u Ala Arg Lys Ala Phe Ala Lys Arg Gin Gin Gin Leu Thr Ala Met 

rf 805 810 815 

J.ys Val He Gin Arg Asn Cys Ala Ala Tyr Leu Lys Leu Arg Asn Trp 

y 820 825 830 

iiln Trp Trp Arg Leu Phe Thr Lys Val Lys Pro Leu Leu 

H 835 840 845 



<210> 15 
<211>7 
<212> PRT 
<213> Human 

<400> 15 

Gin Gly Pro Ser Phe Ala Tyr 
1 5 



<210> 16 
<211>8 
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<212> PRT 
<213> Human 

<400> 16 

Cys Thr Glu Gin Gly Ser His Pro 
1 5 



<210>17 
<211>21 
<212> DNA 
<213> Human 

<400> 17 

caaggcccat cttttgccta c 



':0 



41 



h4 
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